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reserves the right to change specifications without notice. 



WARRANTY: Seller warrants that the articles furnished hereunder are free 
from defects in material and workmanship and perform to applicable, 
published PRO-LOG specifications for one year from date of shipment (two 
years for M980 Control Units). This warranty is in lieu of any other warranty 
expressed or implied. In no event will Seller be liable for special or conse- 
quential damages as a result of any alleged breach of this warranty provision. 
The liability of Seller hereunder shall be limited to replacing or repairing, at its 
option, any defective units which are returned. Equipment or parts which have 
been subject to abuse, misuse, accident, alteration, neglect, unauthorized 
repair or installation are not covered by warranty. Seller shall have the right of 
final determination as to the existence and cause of defect. As to items repaired 
or replaced, the warranty shall continue in effect for the remainder of the 
warranty period, or for ninety (90) days following date of shipment by Sellerof 
the repaired or replaced part whichever period is longer. No liability isassumed 
for expendable items such as lamps and fuses. No warranty is made with 
respect to custom equipment or products produced, to Buyer's specifications 
except as specifically stated in writing by Seller and contained in the contract. 
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WHAT IS AN M980 PROM PROGRAMMER? 

The M980 is analogous to a typewriter or copier and a PROM is, likewise, analogous to an electronic piece of 
paper. By inserting the appropriate typing element (Personality Module), the user can type (program), read, 
copy (duplicate), or proof (compare) an electronic piece of paper (PROM). The M980 even allows copying with 
corrections. One word of caution: these electronic pieces of paper (PROMs) have a top line (First Address), 
bottom line (Last Address), and pin positions already assigned. 

Further articles on PROM and microprocessor technology are found in Pro-Log's PROM User's Guide and 
Microprocessor User's Guide. 

If you would like to know: See Page 

1. How do I install a Personality Module, and what part of the PROM is the top 

and what part is the bottom? 3-2 

2. How do I tell how many addresses (lines) a.re in my device and how can ! 

start in the middle if I want to? 4-1 

3. Is my PROM blank (empty)? 5-17 

4. How do I program a PROM? 5-2 

5. How can I read a PROM? 5-6 

6. How can I make a copy of my original PROM? 5-8 

7. How can I verify that the copy is the same as the original PROM? 5-11 

8. Has my PROM lost any of its original data? How can I check this? 5-13 

9. If I make a mistake, how can I correct it? 10-1 

10. What do I do if my PROM won't program? 11-1 

11. How can I test the Programmer? 14-1 

For more detailed information on the many functions you can perform on your M980 Programmer, see the 
table of contents beginning on the next page. 
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SECTION 1 



M980 SUMMARY 



Description and Operating Features 

jhg M980 PROM ProQram.m.er is portable, with plug-in Personality Modules. These modules allow the 
instrument to program a wide range of MOB and bipolar PROMs. The M980 is microprocessor-controlled and 
interacts with the user for guidance through each operation. The microprocessor also interfaces with the 
PROM, assuring rapid and accurate PROM programming. The M980 is equipped with a Buffer Memory that 
allows data manipulation prior to PROM programming. Various input/output interfaces configure the M980 
PROM Programmer to operate with a variety of data sources. 



M980 MODES 


MANUAL 


AUTOMATiC 


M980 MANUFACTURiNG MODES 


Read 
Program 
Read/Modify 
(Buffer only) 


Compare 

Duplicate 

Auto 

Blank Check 

(Copy and Master only) 
Illegal Bit Check 
Checksum 
Buffer Edit Options 
Self-Test 


Auto 

Blank Check 

Duplicate 

Compare 



All modes have repeat capabilities 



Figure 1-1 ~ M980 Control Unit Operating Features 



Optional Equipment 

The M980 software for these options is factory-installed. The user simply purchases the appropriate auxiliary 
adapters to use remote data sources. Optional equipment includes: 

9103A UV Erase Light System: Ultra-violet light source with timer for erasing MOS PROMs. 

M301 Paper Tape Reader: Combines with 981 1 software in M980 to allow Duplicate and Compare operations 

from Paper Tape. Multiple formats. 

M304 RS-232-C Adapter: Combines with 9818 software in M980 to allow Program and List operations via the 

RS-232-C interface. Multiple formats. 

RC12 TTY Cable: Combines with 9812 software to allow Read, Program, Duplicate, and Compare operations 

from ASR33 type machines. 

RC18 Cable: 25 wire cable with lead male and lead female connectors. Used with 9814 or 9818 interfaces. 

Series 90 Personality Modules include: 

• Individual Zero Insertion Force PROM sockets for Master and Copy PROMs. 

• Control switches as required to enable special functions. 
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Hexadecimal Notation 

The M380 uses hexadecimal notation to represent the PROM binary address and data. Hexadecima! notation 
is a convenient operator language which reduces data handling by representing 16 combinations of four bits 
with a single character for each combination. The character set for displaying hexadecimal consists of the 
characters through 9 to represent the binary combinations through 9 and the characters A, B, C, D, E,and F 

trs ronrAQPnt thp nnmhpr r.omhinfltions ID thrniinh 15, 



HEXADECIIVIAL 


BINARY BITS 
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CHARACTERS 
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CHARACTERS 





00 
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00 1 
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10 
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00 11 
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10 
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110 
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111 
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10 
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10 10 


10 
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10 11 


11 
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110 


12 
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13 
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1110 


i "14 
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1111 


15 



Figure 1-2 — Conversion Table 



As an extension of this technique, all 256 combinations of 8 bits can be represented by two hexadecimal char- 
acters, as shown in the following examples. 



HEXADECIMAL 


BINARY 


DECIMAL 


CHARACTERS 


BITS 


CHARACTERS 


00 


0000 0000 





01 


0000 0001 


1 


3E 


0011 1110 


62 


42 


0100 0010 


66 


El 


1110 0001 


225 


FF 


1111 1111 


255 





Figure 1-3 — Conversion Table 

Going further, all 4096 combinations of 12 bits can be represented by three hexadecimal characters. This 
technique can be extended indefinitely by adding one hexadecimal character for each four bits of information. 
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SECTION 2 



OPERATING PANEL DESCRIPTION 
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plus the connectors for operating with remote control options. All data addressing information is represented 
in hexadecimal notation. A convenient HEX to BINARY conversion table is printed on the control panel to 
assist the operator. A Dedicated Personality Module is shown plugged into the control unit. 



COPY DATA 
BINARY 
DISPLAY 



COPY 
SOCKET 



SOURCE 
DESTINATION 
TOGGLE 
INTERFACE MANUFACTURING AUDIO SWITCHES 

CONNECTORS MODE SELECT ON/OFF (3) 



HEXADECIMAL 
DISPLAY 

(8) 



PERSONALITY 

MODULE 

CONTROL SWITCH 




CONTROL 

KEYS 

(3) 



MASTER 
SOCKET 



PLUGGABLE 


MODULE 


PERSONALITY 


INSERT 


MODULE 


REMOVAL 




HANDLE 



HEXADECIMAL 

KEYBOARD 

(16) 



Figure 2-1 — M980 Operating Panel 



2-1 



Displays and Indicators 

Write Mode LED: An individual indicator located above the keyboard which lights during a write operation. 

Hexadecimal Display: An 8-digit character display capable of showing the hex characters 0-9, A, B, C, D, E, F. 
This display is located above the keyboard and is used to indicate address, error, option selection, operation 
and data information. 

Binary Data Display: Located on some Personality Modules. It displays data depending on the mode. 

Toggle Switches (down = off: up = on) 

MANUFACTURING Mode: Locks out hex keyboard and CLEAR key entries. Allows only Automatic (AUTO), 
Blank Check (BLNK CHCK), Duplicate (DUP), and Compare (CMPR) operations. 

A I iniO" Artiv/fltP><5 3 fnna nt^narainr InratoH inciHo tho ^^Qfin unit Thio t/-M-.o nanar-f^tnr xniU +»-><-.•-> n-^^, ,y^^ »..^:» 
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tones when an error occurs or an operation is finished. 

MASTER/BUFFER/COPY: A single switch ON will indicate the Destination on which the operation is being 
performed. Two switches ON will indicate the Source and Destination for Duplicate and Compare operations. 
The left-most switch is the Source and the right-most is the Destination. No switches or all switches ON will 
result in an error "EO" code displayed, and a chirping of the tone generator. 

Control Keys 

RESET: A control key that cancels operation in progress, without altering the RAM Buffer. RESET clears the 
hex display. 

CLEAR: A multi-function key used to clear data entries manually, decrement the address in the Read mode, or 
abort from an error in Duplicate and Program operations. See SECTION 10 for further information. 

ENTER: A key used to initiate or repeat operations; also used to increment the address in the Read and 
Program modes. 

Programmer Mode Keys (Active after Power ON or RESET) 

READ/CMPR: A dual-function key. When two toggle switches (MASTER/BUFFER/COPY) are ON, this key 
acts to select the Compare mode in which the source contents are compared, one location at a time, against 
the destination contents. When only one toggle switch is ON the Read mode is selected. In the Read mode a 
non-volatile read is made of the Destination selected, one location at a time. In the Read mode, and when the 
BUFFER toggle switch is ON, a Read/Modify may be performed. 

PROG/DUP: A dual-function key. When two toggle switches (MASTER/BUFFER/COPY) are ON, this key acts 
to select the Duplicate mode in which the source contents are copied into the destination. When only one 
toggle switch is ON the Program mode is selected. In the Program mode, data is written into either the Buffer or 

BLNK CHCK: A dual-function key. If one switch is ON (MASTER or COPY) a check of the PROM for the 
unprogrammed state will be performed.. If any bit in the PROM is found to be in the programmed state, an error 
will be indicated. When used with the MASTER socket, the Blank Check mode may safely be used for incoming 
inspection of new PROMs, with no danger of accidental programming. If two switches are ON (MASTER and 
COPY or BUFFER and COPY) an illegal bit check will be performed on the Copy PROM. The Illegal Bit Check 
will determine from the erased state of the PROM, if the data in the Copy PROM can be successfully over- 
written. This dual function does not apply to gang modules. If an attempt is made to Illegal Bit Check with a 
gang module an "EO" will be displayed. During the IBC operation, no attempt will be made to actually write data 
to the Copy PROM. Check PROM manufacturers specifications before overwriting any PROM. 

EDIT/AUTO: A dual-function key used to select automatic sequencing of the Blank Check, Duplicate, and 
Compare modes. Two toggle switches (MASTER/BUFFER/COPY) must be in the ON position. Also used to 
select Buffer Edit functions when only the Buffer switch is in the ON position. 

Hexadecimal keyboard: This keyboard has several dual-purpose switches. In addition to normal data entry, 
the keys are used to select modes for interface selection (see SECTION 15). Key C is used to select the 
Checksum mode. In this mode a checksum may be made over any defined address field on the Master or Copy 
PROM or the Buffer. 
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SECTION 3 



PERSONALITY MODULE DESCRiPTiON 



There are four types of piug-in Hersonaiity Modules for the m980 programmer: uedicated, Generic, uang, 
and Special. Dedicated Modules are configured to program one or more devices with the same pinout. Generic 
Modules use Pinout Adapters and Gonfi'^urators to •^ro'^ram anv of a manufacturer's neneric line of PROMs. 
Gang Modules program multiple PROMs (usually 8) simultaneously. Special Modules include modules to 
program PALs and FPLAs. The M980 includes provisions for allowing the module to assume control of the 
programmer — some future Special Modules may use this feature. 

in all cases, the Personality Modules interface with the Control Unit to provide the various voltages required to 
program and read a particular PROM, accommodating the various interface options of the Control Unit 
automatically. 

Each module plugs into a Control Unit using three proven and reliable "D" type connectors. Each module has 
one (or more) COPY sockets and one MASTER socket. Programming voltages are never applied to the 
MASTER socket, thus protecting the Master PROM. 

Dedicated Modules 

Dedicated Modules are configured to program one or a few PROMs with identical pinouts. In some modules, a 
switch is used to permit one module to program two PROMs of the same family (e.g., 256x4 and 512x4), when 
the pinouts are compatible. In a few cases, the switch is used to setthe operating conditions to satisfy multiple 
manufacturer's products. 




Figure 3-1 — Dedicated Personality IModule 
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The COPY socket is located on the upper half of the module mounting plate: pin 1 is located next to the 
locking lever on the Zero Insertion Force (ZIF) socket. Binary lights are located to the left of the COPY socket 
and display the contents of the COPY socket. Either 4 or 8 lights are used, depending on the configuratioTi of 
the PROM to be programmed. The MASTER socket is located on the lower half of the module mounting plate; 
its ZIF socket is indexed in the same manner as the COPY socket. 

— , — .v., „.^ , v..«w.,«,,i;r iv.wwuic i-naio loucoiyiicu luassisi in iriberiionana removal oTtne module 

from the Control Unit, by being mounted coaxially with the "D" type connectors. Removal of the module is 
accomplished with a direct upwards pull or slight back-and-forth motion. Insertion is the revprsp hnwov/«r 
care should be exercised to ensure that the "D" type connector shells are mated properly before applying force 
to seat the module. When properly seated, the module plate is flat on the top of the Control Unit. 

Note: Oniy insert cr remove Personality Mcduie when MS80 is OFF. 








ww^ 


w 

4 / 


4 




'%/ 


/ 








Figure 3-2 — Installation and Removal of Personality Module 



Certain Dedicated Modules have special features or functions, and therefore have special operating 
instructions. These operating instructions are provided with each module. 
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Generic Modules 

Generic Modules are designed to program all PROM types of a particular manufacturer, using adapters to 
conform to specific Pinouts and Configurators which allow the Control Unit to automatically accommodate* 
different sizes and types of PROMS (e.g., 512x4, or 1024x8). The polarity of unprogrammed PROM locations 
and the PROM type (bipolar or MOS) are also contained in the Configurator. (Referto the PROM User's Guide 
for specific Pinout Adapter and Configurator types for particular PROM types.) 

.^innals arp nassAH frnm ths hasp mnriiilf* ^FiniirA4-3\ in thpi Pinniit AHantPr via twrs 9fi-nin r!t\/r.o/^r%r, «««♦««-. 

the same reliable type used to connect the Personality Module to the Control Unit. The Configurator is 
mounted via a ZIP connector located on the bottom right of the module mounting plate. The Configurator must 
be mounted as shown below for the module to function properly. It should also be the proper size and type 
(e.g., 2048x8 (EH) for a 2716). 

With the proper Pinout Adapter and Configurator installed, the Generic Module functions the same as a 
Dedicated Module of the same type. Additional Pinout Adapters and Configurators are constantly being added 
to accommodate the ever-broadening line of PROMs being manufactured. 

Each Generic Module is furnished with a Configurator Chart that details the various Pinout Adapters and 
Configurators required to Program the manufacturer's line of PROMs. Those modules having special features 
or requiring special operating techniques are furnished with special operating instructions. 




GENERIC MODULE 




■■■■ ■ s 

••- 4 •■ 

■ 2 

■ i 


P. 




i 








■ PM9046 Wm 


\:x:m k 




mM& § 1 


5(.1»LW MiW "" 











BASE MODULE 




PINOUT ADAPTER 



CONFiGURATOR 



Figure 3-3 — Generic Personality Module 
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Gang Modules 

Gang Modules are designed to program multiple PROMs simultaneously. The operation of each one is tailored 
to the PROM being programmed, and each one has its own special operating instructions. 




Figure 3-4 — Gang Personality Module 

SPECIAL PERSONALITY MODULE INSTRUCTIONS 

The M980 was designed to be compatible with all Personality Modules produced by Pro-Loa However manv 
OT tne software routines within the M980 Control Unit have been streamlined, and new modes of operation 
designed. As a result, some modules operate differently in the M980 than in other Series 90 programmers 
Those differences are described here. 

PM9005A 

This module has two modes of operation: Block and Normal. When in Block Mode, all operations of the M980 
are as descnbed in the manual. In Normal Mode, programming does not occur unless data is entered for loca- 
iion 3FF. Therefore, all operations that involve programming the PROM must take this into account. 
It is suggested that for ease of operation use only the Normal Mode when copying the entire PROM. 
In Engineering Auto-Sequencing Mode (see SECTION 9) the Last Address must be 3FF. 

In any programming mode, should errors be detected by the module, a special display sequence is begun 
Refer to SECTION 11, Failure to Program Operations for further details. 

PM9051A 

The PM9051A is a gang 2708 module and requires data to be entered for location 3FF in order for 
programming to take place. For ease of operation, all programming and duplication operations should use a 
Last Address of 3FF. 

In the Engineering Auto-Sequence Mode (see SECTION 9), the Last Address must be 3FF. In any 
programming mode, should errors be detected by the module, a special display sequence is begun. Refer to 
SECTION 11, Failure to Program, for further details. 
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PM9053A ..... 

in any programming mode, should errors be detected by the module, a special display sequence is begun. 

Refer to SECTION 11, Failure to Program Operations for further details. 

PM9060A .^ , . ^rc ^ - 

The PM9060A is a TMS2716 Gang Module and requires data to be enterea tor location / i-r m oraer lor pro- 
gramming to take place. For ease of operation, all programming and duplication operations should use the 

I >. A.J-l_»^^ ^* "ICC 

l_a5L MUUICOO Ul III. 

In the Engineering Auto-Sequencing Mode (see SECTION 9), the Last Address must be 7FF. In any pro- 
: 1^ «u^..i^ ^KK^ro kq riQ+o/-toH hv thp mnHiiiP a snecial disolav seauence is beaun. Refer to 
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SECTION 11, Failure to Program Operations, for further details. 
PROM Handlina 

PROMs can be'separated into two major categories — MOb and bipolar. The M03 PROMs ineiude ail 
EPROMs and some CMOS fusible-link PROMs. (For more Information, see Pro-Log's PROM User Guide). 
Care should be taken when handling MOS devices, as most of them are susceptible to damage due to static 
charges. When not plugged in, keep the PROMs on a pad of conductive foam. 

Pro-Log has pioneered the two-socket approach, where the MASTER socket is never subjected to 
programming voltages, and so the chances of ruining a Master PROM are negligable. 

ZIP Sockets 

All Pro-Log Personality Modules use Zero Insertion Force (ZIF) sockets for both MASTER and COPY sockets. 
These sockets are activated by a handle located adjacent to pin 1 of the socket. When the handle is raised orin 
the up position the contacts are open and the PROM may be inserted. Lowering the handle engages the 
contacts and locks the PROM in place. 

In sockets subjected to severe environmental conditions or after extensive use, the contacts may become 
corroded or bent Periodic inspection of the sockets is suggested. The design of the modules permits the 
replacement of individual sockets should they become worn. (Contact Pro-Log's Customer Service if this is 
the case.) 
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Figure 3-5 — ZIF Socket 
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SECTION 4 
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A!! keyboard operations with the exception of Manufacturing mode and some of the remote control options 
allow the operator to select a partial address field. If the operator does notselect a partial field, the full address 
range will be used. The M980 refers to the Personality Module for Master and Copy PROM size. 

Full Address Operation 

Whenever a mode is selected, the hexadecimal display indicates the full PROM size to the operator by auto- 
matically displaying the First Address and the Last Address. The First Address is always all zeros and the Last 
Addresses always ones, represented in hexadecimal. The hexadecimal values forthe hirst and Last Addresses 
of all PROMs are given in Figure 4-1. 



PROM 
SIZE 


HEXADECIMAL FULL 
PROM FIELD ADDRESS 


FIRST 
ADDRESS 


LAST 
ADDRESS 


16 byX 

32 by X 

64byX 

128 by X 

256 by X 

512 by X 

1024 by X 

2048 by X 

4096 by X 

8192 byX 

16384 by X 

32768 by X 

65536 by X 


o o o o 

oooooooo 
oooooooooooo 
ooooooooooooo 


F 

IF 

3F 

7F 

FF 

IFF 

3FF 

7FF 

FFF 

1FFF 

3FFF 

7FFF 

FFFF 



Figure 4-1 — PROM Size Field Definition 

The full address field indicates to the operator that all add resses of the PROM will be operated on. The operator 
may accept the full address or select a partial address. 

Partial Address Operation 

The operator has the option of changing the full address to a partial field before initiating the operation. A par- 
tial field may be as small as a single location and as large as the full address field. 

When the First Address and Last Address appear in the hex display the operator can redefine the field by key- 
ing in a Start Address and End Address. The Start and End Addresses define the newfield to be operated on. If 
the Start and End Addresses are equal a single location will be operated on. 

The M980 can recall the previous operation Start and End Addresses by not depressing RESET between 
operations. After completing an operation, depress the next mode key and the previous Start and End Ad- 
dresses are recalled. The operator may now perform another operation on the same address field. 
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EXAMPLE: Keyboard Strokes for an Operation over a Limited Field (for a 2Kx8 PROIM) 



1 . Depress RESET. The 8 hex disolavs will be blank. 




Depress the desired Mode key. The First and Last 
Addresses of the Copy PROM will be displayed. 

If the entire address range is to be operated on, 
depress ENTER and the First and Last Addresses 
shown will be accepted as the Start and End Ad- 
dress for the operation. If a limited field is desired, 
continue. 




Using the hex keyboard, key in a new Start Ad- 
dress, MSD first. When the first key is depressed, 
the left-most displays will be blanked and the 
character corresponding to the key depressed 
will be displayed. Continue to key in the neces- 
sary characters to fill the Start Address displays. 
If the Last Address is to become the End Address, 
depress ENTER and the displayed address will be 

nr>ry.nr-.*r^r-i nn *U« Oi^ .^ »«^ r" I A -1-1 ^ xl 

awucpiou aa uic oiar 1 ciiiu CIIU MUUrebSjfcJS lOr ID© 

operation. 



E0SE . 




asHs 


N — ^ ;^ 


aja e a 


amsH '- 











BSH® 


^ ■■ ■ 

y 




Esaa 


Emaa 







5. If a new End Address is needed, use the keyboard 
to key in a new End Address. When the next key is 
depressed, the right-most displays will be 
blanked and the character corresponding to the 
key depressed will be displayed. Continue until 
the entire address is keyed in. Depress ENTER 
and the displayed addresses will be accepted as 
the Start and End Addresses. 



0000 r 




SBHia . 


v 7 


SAiaa 


EaaE 





1 








asHs 








03 6 u 




amaa 
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SECTION 5 



COPY AND MASTER SOCKET OPERATIONS 

This section describes tliose modes involving the MASTER and COPY sockets. For a description of the modes 
involving the Buffer, see SECTION 6. 

The COPY socket is used to program PROMs and other devices such as FPLAs and PALs. A PROM should not 
be put into the COPY socket unless it is to be programmed. A Copy PROM may be programmed from the 
keyboard, Master PROM, or Buffer. The Copy PROM can be read to the display one location at a time and it can 
be compared automatically with the Master PROM or Buffer. An automatic Checksum, Blank Check or Illegal 

ESi* i~'-irtinr^'u /^nr\ i-\o r>Qi»T/-»rmen-i r\r\ tr>Q C^.ryTWi Pwi inn 
LJIl v^lic^orv wciii ut; ^^iiv./iiiibv..i ^-ni iiiv^ v.^v/|-»jr i ii>.^i»i. 

The MASTER socket is used to provide input from a Master PROM for writing to either the Copy PROM or 
Buffer. An automatic Checksum or Blank Check can be performed on the Master PROM. 




'i 


O 










C233 




►■■■■■--■t 


l-:-:-:>::i 




rrrrrt 


»'■■--■■-■■'' 




ca 


GZS3 




Esa 


I'-'------' 




CS3 


CS3 




C'^^.^ 


B=} 




CZZi 


im 




c:3 


l--..'.'v!l 




r""!-3 


c::::::^ 




E23 


■■■'■'■'-'■■■I 




EZZ3 


c:^::^ 


n 


(^ 


V 













V / 


CHECKSUM/READ/BLNK CHCK 






X 


/ N 


y^ ^ 





COPY 



( r 




■\ 


Q 


U 




CsI3 




Esa 


cm 




^^ 


t-.--..-.'.i 




EZZ] 


CS3 




r^Tg» 






^■■■■:'.l-!> 


GS3 




*-'----^-'i 


'■■■..■■'.ii 




rrrrn 


<-'-:-!-:-.-.i 




ES3 


t---v'-M 




E^i3 


esj 




C3 


ti:j:>J 




ivx::l 


l''".'.'J 




C=3 


V 


O 






EDIT 
AUTO 


BLNK 
CHCK 


PROG 


DUP 


modeC 


'N 


i 


J 




c 


D 


E 








8 


9 


A 




4 


5 


6 







1 


2 



READ 



CMPR 



RESET 



CLEAR 



B 



7 



ENTER 



MASTER 



MASTER and COPY Socket Modes 

RESET: Halts all operations. The RESET key is an overriding hardware input to the M980 that halts all 
operations and returns the programmer to the idle state. RESET can be used to stop any automatic operation. 
RESET does not affect the Buffer contents. 

CLEAR: Corrects miskeyed address/data, decrements address in READ, aborts from Duplicate, Compare, 
and Program modes after failure. The CLEAR key is active to clear the displays only at those times when a hex 
key is used to key in address or data information. After the hex character is displayed, the CLEAR key may be 
used to clear that character and any characters to the left of the first character cleared. For additional uses of 
the CLEAR key, see SECTION 10. 
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Toggle Switch Selection 

MANUFACTURING Mode. When ON, this toggle switch will reconfigure the M980 into a manufacturing PROM 
Programmer. When in the OFF position, the M980 becomes a multifunctional and versatile tool for 
programming any type of programmable device. See SECTION 8 for Manufacturing Mode operations. 

AUDIO. This toggle switch activates a tone generator located inside the M980 Unit. When any error occurs a 
warbling tone will be generated for approximately 4 seconds. When any ©Deration Is finished successfu!ly,' a 
steady tone will be generated for approximately 4 seconds. An operator error in mode selection will cause a 
high-pitched tone for 4 seconds. 

MASTER/BUFFER/COPY (Source — Destination Concept) 

If only one toggle switch is in the ON position, it becomes the Destination of the operation. If two toggle 
switches are in the ON oosition. the lAft-mnst «:witnh honnmac tho qoi ir^-o onw +ko ri«K.+_r««o* »..,i+»u i — 

the Destination. (If three switches are ON/OFF, and ENTER is depressed, an error code "EO" will be indicated 
in the display, and the warbling tone will sound.) 

MASTER. When only this toggle switch is selected, the MASTER socket becomes the Destination With two 
switches selected, the MASTER socket becomes the Source. 

BUFFER. When this toggle switch is selected, the Buffer becomes the Source if the COPY switch is ON. At all 
other times the Buffer becomes the Destination. 

COPY. When this toggle switch is selected, the COPY socket becomes the Destination. 
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Programming a PROM using the M980 Keyboard 
(example shown is for a 2Kx8 PROM) 



1. Seiect the switches as shown. Insert tuS appro- 
priate Personality Module. Insert the PROM to be 
written into in the COPY socket. The Audio 
switch is optional. 



MFG 
MODE 




AUDIO 



7 



MASTER BUFFER 



COPY 



fi^ fJ^ fi^ 



2. Depress RESET. The 8 hex displays are blank. 




3. Depress PROG. The First and Last Addresses of 
the Copy PROM will be displayed. 




First Address 



Last Address 



To operate over the entire contents of the Copy 
PROM, starting with the First Address, go to step 
5. To operate over a limited field, use the hex key- 
board to key in a new Start and End Address, 
MSD first. 



01000 

HHHE 



HHSE 



[imrnKmim 



start Address 



End Address 



Depress ENTER. The displayed addresses will be 
accepted as the Start and End Addresses for the 
operation. The display will show the Start 
Address in the left-most displays.The Write Mode 
LED is lit. 







— 






ENTER 


lilt 




T 




/ 












/ 




\ 









Start Address 



Write Mode Q- 



To program the address displayed, key in the de- 
dired data, MSD first, using the CLEAR key to 
correct mistakes. To step over a location conti- 
nue to step 7. 



B0S0 r 




aEaH ^ 


re y 


liSHS 


[olQBS 


Address Data 
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Depress ENTER to initiate programming of the 
displayed data, or to step over an address without 
altering it. The next sequential address will be 
displayed. Repeat steps 6 and 7 for each address. 
If an address cannot be programmed with the 
data displayed, the M980 will not increment the 
auuress, anu tue error lone win sounu, ii /nUuio 
switch is ON. See Failure to Program Operations, 
SECTION 11. 



When the End Address is displayed and step 6 
and/or 7 are initiated, an "F" will appear to indi- 
cate that the Program mode has been performed 
over the entire Start and End Address fields. 



enter! 














y' 














<L 




\ 









Next Address 



; 




V 


ENTER 




^ ;> 




- 


/ \ 



End Address 



Finished 



To repeat the Program mode without Resetting, 
depress the ENTER key when the "F" is dis- 
played. This will display the Start and End Ad- 
dress field previously used. You are now back at 
step 4. At this point you can either redefine the 
Start and End Address field or continue with the 
displayed Start and End Addresses. 




Start Address 



End Address 



Summary of Programming a PROM using the IM980 Keyboard 

1. Insert Personality Module, PROM, and select switches; MFG MODE(OFF) AUDIO(optional ON/OFF), 
MASTER (OFF), BUFFER (OFF), COPY (ON). 

2. Depress RESET. Displays are blank. 

3. Depress PROG/DUP. First and Last Addresses are shown. 

4. Optional. Redefine Start and End Addresses via the hex keyboard. 

5. Depress ENTER. Address shown accepted. Start Address displayed. 

6. Optional. Key in data to be programmed. 

7. Depress ENTER. This will program previously keyed data or step over the displayed address. Repeat for 
every address. 

8. Last Address reached and "F" is displayed to indicate Finished. 

9. Optional. Depress ENTER to show previous Start and End Addresses, and to return to step 4 and/or 5. 
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Reading a Copy PROM in the COPY Socicet 
(example shown is for a 2Kx8 PROIM) 



1 . insert Psrsonaiity Module and select switches as 
shown. Insert the' PROM to be read into the COPY 
socket of the Personality Module. The AUDIO 
switch is optional. 



MFG Aiirtirk 

MODE "«— « 

(iirm iBJlf] 






^^/^ 



w n 



/^^ 



v^ w ^ w 




2. Depress RESET. The 8 hex displays are blank. 




3. Depress READ. The 8 hex displays show the First 
and Last Addresses of the Copy PROM. 




^ 



First Address 



Last Address 



To Read the entire contents of the Copy PROM, 
starting with the First Address, go to step 5. To 
Read a limited field, use the hex keyboard to key 
in a new Start and End Address, MSD first. 



0000 r 






SSH® ^ 


^ 


— -■■ y 


BSSa 






000(1] \ 


start Address 


End Address 



Depress ENTER. The displayed addresses will be 
accepted as the Start and End Addresses for the 
operation. The display will show the Start Ad- 
dress in the left-most displays. The data located 
at that address will be displayed in the right-most 
displays. Repeat step 5 and the next sequential 
address and data will be displayed. Repeat until 
the End Address is reached. Reset occurs, OR 




Address 



Data 
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Depress the CLEAR key during the Read opera- 
tion. The address will be decremented and the 
data at that address will be displayed. The M980 
can decrement past the defined Start Address. 
Wrap-around will occur if an all-zero address is 
reached and decremented again. 




Address 



Data 



I 

? 



End Address 



Data 



When the End Address is reached, its data dis- 
played, and ENTER is depressed, an "F" will ap- 
pear in the display to indicate Finished. 



ENTER 


^ 


i 


^ 




L- 


_^ _J 



Finished 



To repeat the Read mode without resetting, de- 
press the ENTER key when the "F" appears. The 
previous Start and End Addresses will be dis- 
played. Continue with step 4 and/or 5. 



ENTER 



Start Address 



End Address 



1. I 

K 
I 

2. 
3. 
4. 

5. 

6. 
7. 
8. 



Summary of Reading the Copy PROM in the COPY Soclcet 

nsert Personality Module, PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/OFF) 
.vi/no I un ^»^rr;, Durrcn (urr), uurY (UN). 
Depress RESET. Displays are blank. 
Depress READ/CMPR. First and Last Addresses are shown. 
Optional. Redefine Start and End Addresses via the hex keyboard. 

Depress ENTER. The Start Address and its corresponding data are displayed. Repeat for each sequential 
address OR 

Optional. Depress CLEAR to decrement the address and show its data. 

End address is reached and ENTER is depressed. An "F" is displayed for Finished. 

Optional. Depress ENTER to show previous Start and End Addresses, and to return to step 4 and/or 5 
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Reading a Master PROM in the MASTER Socket 
(example shown is for a 2Kx8 PROM) 



■ iiowiii ^louiidiiiy ivii^uuic ai ivj oc;ic;v^L awiioi ics as 

shown. Insert the device to be read into the 
MASTER socket of the Personality Module. The 
AUDIO switch is optional. 



IWI-U 

MODE 





MASTER BUFFER 



COPY 






2. Depress RESET. The 8 hex displays are blank. 




Depress READ. The 8 hex displays show the First 
and Last Addresses of the Master PROM. 




First Address 



Last Address 



To Read the entire contents of the Master PROM, 
starting with its First Address, go to step 5. To 
Read a limited address field, use the hex key- 
board to key in a new Start Address, MSD first. 
Repeat for End Address. 



00S0 r 




0SHE , 




iijLLjaEi ' 


Start Address End Address 



Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for 
the operation. The display will show the Start Ad- 
dress in the left-most displays. The data located 
at that address will be displayed in the right-most 
displays. Repeat step 5 and the next sequential 
address and data will be displayed. Repeat until 
the End Address is reached, Reset occurs, OR 




Address 



Data 



Address 



Data 
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6. Depress the CLEAR key during the Read opera- 
tion. The address wi!! be decremented and the 
data at that address will be displayed. The M980 
can decrement past the defined Start Address. 
Wrap-around will occur if an all-zero address is 




Address 



Data 



1 

▼ 



End Address 



Data 



7. When the End Address is reached, its data dis- 
played, and ENTER is depressed, an "F" will ap- 
pear in the display to indicate Finished. 




Finished 



8. To repeat the Read mode without resetting, de- 
press the ENTER key when the "F" appears. The 
previous Start and End Addresses will be dis- 
played. Continue with step 4 and/or 5. 




Start Address 



End Address 



giimman/ nf Readlfi'i the Mastef PROM In the Master Socket 

1. Insert Personality Module, PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/OFF), 
MASTER (ON), BUFFER (OFF), COPY (OFF). 

2. Depress RESET. Displays are blank. 

3. Depress READ. First and Last Addresses are shown. 

4. Optional. Redefine Start and End Addresses. 

5. Depress ENTER. The Start Address and its corresponding data are displayed. Repeat each sequential ad- 
dress OR 

6. Optional. Depress CLEAR to decrement the address and show its data. 

7. End Address is reached and ENTER is depressed. An "F" is displayed to indicate Finished. 

8. Optional. Depress ENTER to show previous Start and End Addresses, and to return to step 4 and/or 5. 
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Duplicating a PROIM from a Master PROM 
(example shown is for a 2Kx8 PROM) 



1 . Select the switches as shown, insert the appro- 
priate Personality IVIodule. Insert the PROM to 
be used as Master in the MASTER socket. Insert 
the PROM to be written into in the COPY socket. 
The AUDIO switch is optional. 



MFG 
MODE 




AUUIU 




MASTER 



BUFFER 



COPY 






2. Depress RESET. The 8 hex displays are blank. 



\ — / 

RESET 






— 1 


N 




^ 

^ 










/ \ 


^ 













Depress DUP. The First and Last Addresses of 
the Master and Copy PROM will be displayed. 




First Address 



Last Address 



To Duplicate the entire contents of the Master 
PROM into the Copy PROM, starting with the 
First Address, go to step 5. To Duplicate over a 
limited field, use the hex keyboard to key in a 
new Starting and Ending Address, MSD first 



ESSE] 



asEii] 



aiiHH 



rxTlfT ...„.._. 




Start Address 



End Address 



Depress ENTER. The displayed addresses will 
be accepted as the Start and End Addresses for 
the operation. "CI " will be displayed to indicate 
Change #1 . If you do not wish to change any of 
the data being duplicated go to step 8. 



ENTERS 


^ 


^ '■ ■ 7 




c \ 



Change No.1 



5-9 



You may now substitute new data for up to eight 
addresses in the defined address field. Using the 
hex keyboard, l<ey in the address at which you 
wish to substitute data. The address will be dis- 
played in the left-most displays. Now key in the 

uaici y\jtji wioii i\j oui^o«.iiiU>.«>. ■ iiw viuku <*iii i^w \ai<^ 

played in the right-most displays. If an incorrect 
character is keyed in, use the CLEAR key to 
correct it. 



SEES 


a 3 as 




Kle>\Af rsata 



Depress ENTER. The change will be stored in 
scratch pad RAM and the next change will be 
displayed (C2, C3, C4, ...C8). Repeat step 6 for 
up to 8 changes or go to step 8. Step 8 will start 
automatically after the eighth change is keyed in 
and ENTER is depressed. 




Change No.2 



Depress ENTER. The display will show "D AAA" 
to indicate that the Duplicate (D) mode is Active 
(AAA). The Write Mode LED is lit. When the 
Duplicate mode isfinished"DF" will bedisplayed. 
The Write Mode LED is extinguished. 




Duplicate • 

WRITE MODE_rvJ 



Active 



Duplicate 



Finished 



To repeat the Duplicate mode without resetting, 
depress ENTER again. This will display the pre- 
vious Start and End Addresses and return you to 
step 4 and/or 5.. After step 5, the change code will 
indicate the number of changes entered pre- 
viously, plus one. Additional changes may now 
be entered if desired. 



ENTER 




^ — . 7j 




r' . i= 



Start Address 



End Address 



10. If an error should occur, the address and the 
data of the Master PROM where the error oc- 
curred will be displayed. Depressing key C will 
show the copy data at that address. Depressing 
key A will show the master data again. 



SEES r 




uaaE 


,_ y 

) V 


a 5 as 


Hmaa \ 


irror Address Data 
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1 1 . Depress ENTER to resume the Duplicate opera- 
tion and to return to step 8; OR depress CLEAR 
to abort to Duplicate Finished. See Failure to 
Program Operations. SECTION 11. 



S '7 
\ \ 


^ 


h TI 




V _L 



Duplicate 



Active 



CUAR 




N -. . — Y\ 

:": "" 




/ \ 


/. K 









Duoiicate 



FinisheH 



Summary of Duplicating a PROIVI from a l\/laster PROM 

1. Insert Personality Module, Master and Copy PROMs, and select switches' MFG MODE (OFF) AUDIO 
(optional ON/OFF), MASTER (ON), BUFFER (OFF), COPY (ON). 

2. Depress RESET. Displays are blank. 

3. Depress PROG/DUP. First and Last Addresses are displayed. 

4. Optional. Key in new Start and/or End Addresses. 
Depress ENTER. 01 is displayed asking for change #1. If no changes go to step 8. 
Optional. Key in substitution address and data. 

Depress ENTER. C2, 03, 04, ...08, will be displayed asking for more changes. Repeat step 6 for more 
changes or go to step 8. 
Depress Enter. "D AAA" will be displayed for DUP ACTIVE. "D F" will be displayed for Dup Finished. 

9. Optional. Depress ENTER to recall Start and End Addresses and go to step 4 and/or 5 if you wish to repeat 
the Duplicate mode. 

10. If an error should occur the address and data of the error will be displayed. Key A will show master data and 
Key C will show copy data. 

1 1 . Optional. Depress ENTER to continue with DUP after an error or depress CLEAR to abort to Dup Finished, 
without losing original address limits and changes. 
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Comparing a Copy Prom with a Master PROIVI 
(example shown is for a 2Kx8 PROIVI) 



Select the switches as shown, insert the appro- 
priate Personality Module. Insert the PROM to be 
used as Master in the MASTER socket. Insert the 
PROM to be written into the COPY socket. The 
AUDIO switch is optional. 




BUFFER 




COPY 




2. Depress RESET. The 8 hex displays are blank. 



r-r 






■^ -^ 






/ \ 


/ \ 









Depress CMPR. The First and Last Addresses of 
the Master and Copy PROMs will be displayed. 




First Address 



Last Address 



To Compare the entire contents of the Master 
PROM against the Copy PROM, starting with the 
First Address, go to step 5. To Compare a limited 
field, use the hex keyboard to key in a new Start 
and End Address, MSD first. 






0B1BB! 



0011] 




Start Address 



End Address 



Depress ENTER. The displayed addresses will be 
accepted as the Start and End Addresses for the 
operation. "C AAA" will be displayed to indicate 
Compare (C) Active (AAA). When the Compare 
mode is finished, "C F" will be displayed for Com- 
pare (C) Finished (F). 




Compare 



Active 



Compare 



Finished 



5-13 



To repeat the Compare mode after "C F" is dis- 
played, depress ENTER. The previous Start and 
End Addresses will be displayed. Continue with 
step 4 and/or 5. 




-^ 



Start Address 



End Address 



7. If a non-compare occurs, the address and data of 
the Master PROM where the non-compare oc- 
curred will be displayed. Key C will display the 
copy data and key A will display the master data. 



/^tDj[EJ![Fj| 








aa3E 


1 ?sr B? 


E,aa^ 


1 i-^ 1 ( 1 1 1 -, 11 ( ^'1 




lLjjiL^^^[L^ ErrorAddress Data 



Depress ENTER to continue with the Compare 
operation and to return to step 4 and/or 5; OR de- 
press CLEAR to abort to Compare Finished. 




or 



Compare 



Active 




Compare 



Finished 



Summary of Comparing a Copy PROM with a IVIaster PROIVI 

1. Insert Personality Module, Master and Copy PROMs, and select switches; MFG MODE (OFF), AUDIO 
(optional ON/OFF), MASTER (ON), BUFFER (OFF), COPY (ON). 

2. Depress RESET. The hex displays are blank. 

3. Depress READ/CMPR. First and Last Addresses are displayed. 

4. Optional. Key in new Start and/or End Addresses. 

5. Depress ENTER. "C AAA" is displayed. When finished "C F" is displayed. 

6. Optional. Depress ENTER to repeat operation over previously selected address field. 

7. If a non-compare occurs the address and data of the Master PROM are displayed. Key C displays copy data 
and key A displays master data. 

8. Optional. Depress ENTER to continue Comparing or depress CLEAR to abort to Compare Finished, 
without losing original address limits. 
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Performing a Checksum on a Master PROM 
(example shown is for a 2Kx8 PROM) 



1. Select the switches as shown. Insert the appro- 

pi laio rci oui laiiiy iviuuuic iiioci i ii ic rn\-'ivi lU DG 

used as Master PROM in the MASTER socket. 
The AUDIO switch is optional. 



MFG 
MODF 






AUDIO 



MASTER BUFFER 



COPY 



/fi\ ff^ ff^ 

----- ijR/ wf; 



2. Depress RESET. The 8 hex displays are blank. 




Depress Key C. The Start and End Addresses of 
the Master PROM will be displayed. 



0I00E 
E10EE 
SI0HE 



First Address 



Last Address 



To Checksum the entire contents of the Master 
PROM, starting with the Start Address, go to step 
5. To Checksum over a limited field, use the hex 
keyboard to key in a new Start and End Address, 
MSD first. 



E0ES 




BSH® 


Y -, 

1/ k 


'"" SHS 




start Address End Address 



5. Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for 
the operation. The display will show "CC AAA" to 
indicate Checksum (CC) Active (AAA). When the 
Checksum is complete, the six digit hex equiva- 
lent will be displayed with the MSD's that are not 
used indicating O's. 




Checksum 



Active 



Summary of Performing a Checksum on a Master PROM 



Hexadecimal Checksum 



1. Insert Personality Module, Master PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF), MASTER (ON), BUFFER (OFF), COPY (OFF). 

2. Depress RESET. Displays are blank. 

3. Depress key C. First and Last Addresses are displayed. 

4. Optional. Redefine Start and End Addresses. 

5. Depress ENTER. "CC AAA" is displayed while active. Hexadecimal Checksum is displayed when finished. 
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Performing a Checksum on a Copy PROM 
(example shown is for a 2Kx8 PROIVI) 



1. Select the switches as shown. Insert the appro- 
priate Personality Module. Insert the Copy PROM 
into the COPY socket of the Personality Module. 
The AUDIO switch is optional. 



MFG 
MODE 





MASTER BUFFER 





2. Depress RESET. The 8 hex displays are blank. 



RESET 

/ \ 








~ 




s 




^ 












<L 




\ 











3. Depress KEY C. The First and Last Addresses of 
the Copy PROM will be displayed. 



EIEIHE 






7\ 



First Address 



Last Address 



To Checksum the entire contents of the Copy 
PROM, starting with the First Address, go to step 
5. To Checksum over a limited field, use the hex 
keyboard to key in a new Start and End Address, 
MSD first. 



rciroirEifTi 








BSHEI 




aaaB 


} \ 


t=a|LJ|lLj|Lj startAddress EndAddress 



5. Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for 
the operation. The display will show "CC AAA" to 
indicate Checksum (CC) Active (AAA). When the 
Checksum is complete, the six digit hex equi- 
valent will be displayed. 




Checksum 



Active 



Hexadecimal Checksum 



Summary of Performing a Checicsum on a Copy PROM 

1. Insert Personality Module, Copy PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF), MASTER (OFF), BUFFER (OFF), COPY (ON). 

2. Depress RESET. Displays are blank. 

3. Depress key C. First and Last Addresses are displayed. 

4. Optional. Redefine Start and End Addresses. 

5. Depress ENTER. "CC AAA" is displayed while active. Hexadecimal Checksum is displayed when finished. 
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Performing a Blank Check on a Master PROM 
(example shown Is for a 2Kx8 PROM) 



1. Select the switches as shown. Insert the appro- 



priate Fersonaiity Module. 

Blank Checked into the MASTER socket. 

AUDIO switch is optional. 



MFG 
MODE 



AUDIO 



MASTER BUFFER COPY 



The 







AM) fm m... 



2. Depress RESET. The 8 hex displays are blank. 



RESET] 



Depress BLNK CHCK. The First and Last Ad- 
dresses of the Master PROM will be displayed. 




First Address 



Last Address 



To Blank Check the entire contents of the Master 
PROM, starting with the first location, go to step 
5. To Blank Check a limited field, continue. Use 
the hex keyboard to key in a new Start Address, 
MSD first. Repeat for the Ending Address. 



EBEB 



00HE1 



00HH 



EmsiD 



start Address 



End Address 



5. Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for 
the operation. The display will show "B AAA" to 
indicate Blank Check (B) Active (AAA)."B F"will 
be displayed for Blank Check Finished. 



H 



Blank Check 



Active 



Blank Check 



Finished 



To repeat the Blank Check operation, depress 
ENTER when "B F" appears. The previous Start 
and End Addresses will be displayed and you may 
continue with step 4 and/or 5. 



ENTER 






re 




J7| 




/ 


.". .". .". '". "" "" 








N 






__i 



Start Address 



End Address 
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If a non-blank address is found, the address and 
data will be displayed. Return to step 5 to conti- 
nue or RESET. 



Non-blank Address 



Data 



Summary of Performing a Blank Check on a Master PROM 

1. insert Personality Module, Master PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF), MASTER (ON), BUFFER (OFF), COPY (OFF). 

2. Depress RESET. Displays are blank. 

3- De'^ress BLNK CHCK. First and Last A»ddresses of Mast'^r PROM ar*^ '^is"!a*'^d 

4. Optional. Redefine Start and End Addresses. 

5. Depress ENTER. "B AAA" is displayed while active. "B F" displayed for Blank Check Finished. 

6. Optional. Depress ENTER to repeat Blank Check and go to step 4 and/or 5. 

7. If non-blank address is found, it will be displayed. Return to step 5 to continue or RESET. 
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Performing a Blank Check on a Copy PROM 
(example shown is for a 2Kx8 PROM) 



1. Select the switches as shown. Insert the appro- 

\jnaic i-cisoiiaiiiy iviuuuit:. iiiser L trie oopy rri«>.^lVl 

to be Blank Checked into the COPY Socket. The 
AUDIO switch is optional. 



MFG 
MODF 



AUDIO 



MASTER BUFFER 



COPY 





^ '^fj '^fj 



2. Depress RESET. The 8 hex displays are blank. 




3. Depress BLNK CHCK. The First and Last 
Addresses of the Copy PROM will be displayed. 




First Address 



Last Address 



To Blank Check the entire contents of the Copy 
PROM, starting with the first location, go to step 
5. To Blank Check a limited field, continue. Use 
the hex keyboard to key in a new Start Address, 
MSD first. Repeat for the End Address. 



SBBH 




as SB 


, 


idi^m 


iojLiJLiJd] ' ' 

— " — " — " — ' start Address End Address 



5. Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for 
the operation. The display will show "B AAA" to 
indicate Blank Check (B) Active (AAA). "B F" will 
be displayed for Blank Check Finished. 




Blank Check 



Active 



Blank Check 



Finished 
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6. To repeat the Blank Check operation, depress 
ENTER when "B F" appears. The previous Start 
and End Address will be displayed and you may 
continue with step 4 and/or 5. 




Start Address 



End Address 



7. If a non-blank address is found, the address and 
data will be displayed. Return to step 5 to conti- 
nue or RESET. 



Non-biank Address 



Data 



Summary of Performing a Blank Check on a Copy PROM 

1. Insert Personality Module, Copy PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF), MASTER (OFF), BUFFER (OFF), COPY (ON). 

2. Depress RESET. Displays are blank. 

3. Depress BLNK CHCK. First and Last Addresses of Copy PROM are displayed. 

4. Optional. Redefine Start and End Addresses. 

5. Depress ENTER. "B AAA" is displayed while active. "B F" displayed for Blank Check Finished. 

6. Optional. Depress ENTER to repeat Blank Check and go to step 4 and/or 5. 

7. If non-blank address is found, it will be displayed. Return to step 5 to continue or RESET. 
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Performing an Illegal Bit Check on a Copy PROM from the Master PROM 
(example shown is for a 2Kx8 PROM) 



The Illegal Bit Check operation checks forthe possibility of overwriting the rr-iuivi mine copy socKetovertne 
defined field with data from the master PROM. Illegal Bit Check determines the erased state of the PROM 
under consideration from the lookup table in the personality module. If the copy PROM has a nonerased 
location that has an erased state to be written, an error condition will occur. No attempt will be made to write 
data to the copy PROM during Illegal Bit Check. 



1 . Select switches as shown. 




MASTER 



»UF 



Durrcn 





2. Depress RESET. The 8 hex displays are blank. 











" 


\ \ 

RESET 

/ \ 




v 


^ 




i 






/ 


\ 











Press BLNK CHCK. The first and last addresses 
of the Copy PROM will be displayed. 




First Address 



Last Address 



To perform an Illegal Bit Check (IBC) over dis- 
played field, go to step 5. To change address field, 
use keyboard to enter new Start and End 
Addresses. See SECTION 3 for more details. Use 
CLEAR key for corrections. When the complete 



BIHBIBI 






aaaa , 


.... .... .... .... .... .... 


HSHH 


1 — 1 1 — 1 1 — 1 1 — 1 




Et^Sil] 


start Address End Address 



Depress ENTER. The M980 will accept the Start/ 
End Address displayed as the field over which the 
Illegal Bit Check will be performed. "B AAA" 
shows that IBC is active. "B F" shows that IBC has 
been completed. 



To repeat IBC operation, depress ENTER after 
"B F" appears. The previous Start/End Address 
will be displayed. Continue at step 4. 




rv 



IBC 



Active 



IBC 



Finished 



ENTER) 
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The Illegal Bit Check is performed at sequential 
addresses beginning with the Start Address, if a 
location is found that can't be overwritten, that 
address is shown alonn with the Master data. 
Depress key "C" on the hex keyboard to display 
Copy data. Depress "A" to restore Master data. 
Depress ENTER to continue IBC operation or 
CLEAR to force finish. Then depress ENTER to 
continue at Step 4. 



r^iiMifiiF] 



HHH0 



HHEH 



=ni, .If, .1 

I I I llli '^ nil -r M 



rf 



Address 



7\ 



Copy Data 



Address 



Master Data 




Finished 



Summary of Illegal Bit Checking a Copy PROM from a Master PROM 

1. Insert Personality Module, Master and Copy PROMs, and select switches; MFG MODE (OFF), AUDIO 
(optional ON/OFF), MASTER (ON), BUFFER (OFF), COPY (ON). 

2. Depress RESET The hex displays are blank. 

3. Depress BLNK CHCK. First and Last Addresses are displayed. 

4. Optional. Key in new Start and/or End Address. 

5. Depress ENTER. "B AAA" is displayed. When finished "B F" is displayed. 

6. Optional. Depress ENTER to repeat operation over previously selected address field. 

7. If an illegal condition occurs, the address and data of the Master PROM are displayed. Key C displays copy 
data and key A displays nnaster data. 

8. Optional. Depress ENTER to continue Illegal Bit Check or depress CLEAR to abort to IBC Finished, without 
losing original address limits. 
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SECTION 6 



SUMMARY OF BUFFER OPtHAMONS 

Tn/FTDniui A r.nov or ma.qtfr prom 



The CMOS RAM Buffer of the M980 provides a workspace (4Kx8 standard, 16Kx8 optional) where PROM code 
can be accumulated and manipulated prior to programming a blank PROM. The Buffer can be loaded from the 
M980 keyboard, Master PROM, or the remote interfaces 9811, 9812, 9814, and 9818. The M980 features Data 
Displacement during Buffer input and output operations, and enables edit functions to change that data. The 
M980 power may be switched OFF for at least one week without losing Buffer data. It is recommended that the 
Buffer be cleared to the erased state of the PROM type used prior to loading valid data into the Buffer. See Fill 
Buffer Operations in SECTION 7. RESET does not affect the Buffer contents. 

The following operations are described in detail to allow the user to perform this transfer of data. These 
operations may also be used to transfer parts of several different PROMs into the Buffer and to transfer their 
total sum into one PROM. 




DUP 
CMPR 



COPY 



S~^ 



M980 
BUFFER 



DUP 
CMPR 



MASTER 
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Duplicating the RAI\fl Buffer from a Master PROM 
(example shown is for a 16Kx8 RAM Buffer and a 2Kx8 Master PROM) 



■j cgjgQt tho eu/jtQhes 2s shown. Insert the appro- 
priate Personality Module. Insert the PROM into 
the MASTER socket. The RAM Buffer may be 
filled with any data prior to this operation by 
using "Fill Buffer" a Buffer Edit operation des- 
cribed in SECTION 7. The AUDIO switch is 

r\r\tir\rti3i 




UACTBD RIIPCPD 





2. Depress RESET. The 8 hex displays are blank. 




Depress DUP. The First and Last Addresses of the 
Master PROM are displayed. 




First Address 



Last Address 



4. To Duplicate the entire contents of the Master 
PROM into the Buffer go to step 5. To Duplicate 
over a limited field, use the hex keyboard to key in 
a new Start and End Address, MSD first. 



BlHBiE 



HHHB 



0HHB1 



EIHHE 




btan Aoaress 



tna Moaress 



5. Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the 
operation. The display shows "0000", the First 
Address of the RAM Buffer. 



^NTEH 


h 


r^— j7] 




J \ 



Buffer First Address 



6. If you wish the Duplicate operation to start at the 
first location of the RAM Buffer, continue to step 
7. To redefine the Start Address of the Buffer, use 
the hex keyboard to key in a new Start Address, 
MSD first. 



HHEE 



aiBlHE 
HQHB 




Buffer Start Address 
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7. Depress ENTER. The displayed Start Address for 
the RAM Buffer is accepted by the IVI980. "D AAA" 
is displayed to indicate Duplicate (D) Active. 
Write Mode LED is lit. The M980 starts duplicating 
from the Master Start Address into the Start 
Address of the RAM Buffer. This continues until 
the end address of the Master is reached. When 
finished the display shows "D F" 




-^ 



Duplicate Active 

WRITE MODE Q— 



Duplicate 



Finished 



1 v/ iGfJCai. II ifc uuyii\^ai.Q OperaiiOii WiLiiuuI rebtJl- 

ting, depress ENTER. The hex display shows the 
previous Start and End Addresses used. You may 
now redefine the Start and End Addresses as in 
step 4 or you may depress ENTER again and the 
previous Buffer Start Address is displayed. 




Start Address 



End Address 



You may now redefine the Buffer Start Address as 
in step 6, or you may depress ENTER to start the 
Duplicate function as in step 7. 




Buffer Start Address 



Summary of Duplicating the RAM Buffer from a Master PROM 

nsert Personality Module, Master PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF), MASTER (ON), BUFFER (ON), COPY (OFF). 
Depress RESET. Displays are blank. 

Depress DUP. First and Last Addresses of Master PROM are displayed. 
Optional. Redefine Start and End Addresses of the Master. 
Depress ENTER. Start Address of RAM Buffer is displayed. 
Optional. Redefine the Buffer Start Address 
Depress ENTER. "D AAA" is displayed for DUP Active. "D F" is displayed when finished. 

8. Optional. Depress ENTER to repeat Master Start and End Address. 

9. Optional. Depress ENTER to repeat Buffer Start Address, beginning of Duplicate operation. 



1. ii 

rv 
^. 

3. 
4. 
5. 
6. 
7. 
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Comparing the RAM Buffer witli a Master PROM 
(example shown is for a 16Kx8 RAM Buffer and a 2Kx8 Master PROM) 



1. Select the switches as shown. Insert the appro- 

PROM into the MASTER socket. The AUDIO 
switch is optional. 



MFG 
MODE 



AUDIO 



MASTER BUFFER 



COPY 












Ncac^' 




2. Depress RESET. The 8 hex displays are blank. 




\Z 



Depress CMPR. The 8 hex displays show the First 
and Last Addresses of the Master PROM. 



IcmprJ 



First Address 



Last Address 



4. If the entire contents of the Master PROM are to 
be Compared, with the Buffer go to step 5. To 
Compare a limited field, use the hex keyboard to 
key in a new Start and End Address, MSD first. 



Effnimiin 




aaaE 


) — \ 


sLias 


s [j] a s 

ii=^ii:^i — II 1 start Address End Address 



Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the 
operation. The display shows "0000" the First 
Address of the RAM Buffer. 




Buffer First Address 



If you wish the compare operation to begin at the 
first location of the RAM Buffer, continue to 
step 7. To redefine the Start Address of the Buffer, 
use the hex keyboard to key in a new Start 
Address, MSD first. 



EEBE 






a^HE 




=: 

) ■ N 


SLiaa 


E 


Ecoas 


iuffer Start Address 
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7. Depress ENTER. The displayed Start Address for 
the RAM Buffer is accepted by the M980, "C AAA" 
is displayed to indicate Compare (C) Active 
(AAA). The IVI980 starts Comparing from the Mas- 
ter PROM Start Add ress with the Start Address of 
the RAM Buffer. This continues until the End Ad- 
uiooo v^r uic iviaoici rnv^ivi is rtjauneu. vvnen 
finished the display shows "C F". 




Compare 



Active 







rinisnen 



8. If a non-compare occurs, the address and data of 
the Master location is displayed. By depressing 
key B, the Buffer address and data may be seen. 
Depress ENTER to continue, or CLEAR to abort. 




L£JIL£JiLiJILLJ 



HEEH 



B1HH0 



HLDBIU 



To repeat the Compare operation without reset- 
ting, depress ENTER. The hex display shows the 
previous Start and End addresses used. You may 
now redefine the Start and End Addresses as in 
step 4 or you may depress ENTER again and the 
previous Buffer Start Address is displayed. You 
may redefine the Buffer Start Address as in step 6 
and/or go to step 7. 



'enter 


^ 




Ps 




-y\ 




V. 












\-i 



Start Address 



End Address 




Buffer Start Address 



Summary of Comparing the RAM Buffer with a Master PROM 



1. Ii 



nsert Personality Module, Master PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF), MASTER (ON), BUFFER (ON), COPY (OFF). 
Depress RESET. Displays are blank. 

Depress CMPR. First and Last Addresses of Master PROM are displayed. 
Optional. Redefine Start and End Addresses of the Master PROM. 
Depress ENTER. Start Address of RAM Buffer is displayed. 

6. Optional. Redefine the Buffer Start Address 

7. Depress ENTER. "C AAA" is displayed for CMPR Active. "C F" is displayed when finished. 

8. Error displayed if non-compare occurs. 

9. Optional. Depress ENTER to repeat Compare operation. 
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Duplicating tlie RAM Buffer into a Copy PROIM 
(example shown is for a 16Kx8 RAM Buffer and a 2Kx8 Copy PROM) 



1 Select ths switches as shown. Insert the appro- 
priate Personality Module. Insert the Copy 
PROM into the Copy socket. The AUDIO switch 
is optional. 



MFG 
MODE 



AUUlU 




MAS I CM DUrrCH 



UUKT 






2. Depress RESET. The 8 hex displays are blank. 




Depress DUP. The First and Last Addresses of 
the Copy PROM are displayed. 



H 



First Address 



Last Address 



To Duplicate the entire contents of the Copy 
PROM from the Buffer go to step 5. To Duplicate 
a limited field, use the hex keyboard to key in a 
new Start and End Address, MSD first. 



[c] fDl fi] (71 




\ 1 \. J I 1 U — 1 




asa® 




a a 30 


i-^l 1 — 1 1 — 1 i~n 




[LJLJlLJiLJ Start Address End Address 



5. Depress ENTER. The M980 accepts the dis- 
played data as the Start and End Addresses for 
the operation. The display shows "0000" the First 
Address of the RAM Buffer. 




Buffer First Address 



If you wish the Duplicate operation to start at the 
first location of the RAM Buffer, continue to step 
7. To redefine the Start Address of the Buffer, 
use the hex keyboard to key in a new Start Ad- 
dress, MSD first. 



BHEH 



aSBS 



HHHE 



Buffer Start Address 
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7. Depress ENTER. The displayed Start Address 
for the RAM Buffer is accepted by the M980. 
"D AAA" is displayed to indicate Duplicate (D) 
Active (AAA.) The write mode LED is lit. The 
M980 starts duplicating to the Copy PROM's 
Start Address from the Start Add ress of the RAM 

Ljuiici. I mo ov^iiiiiiuco uiiiii Liic ci^iiu rvuuicad ui 

the Copy PROM is reached. When finished, the 
display shows "D F." 




Duplicate 

WRITF MODF 



Active 



_rY 



\^ 



Duolicate 



Finished 



8. To repeat the Duplicate operation without reset- 
ting, depress ENTER. The hex display shows the 
previous Start and End Addresses used. You 
may now redefine the Start and End Addresses 
as in step 4 or you may depress ENTER again 
and the previous Buffer Start Address is dis- 
played. You may redefine the Buffer Start Ad- 
dress as in step 6 and/or go to step 7. 



lENTERi 










<' \ 



start Address 



End Address 




Buffer Start Address 



9. If an error should occur, the address and the 
data of the Buffer where the error occurred are 
displayed. Depressing key C shows the copy 
data and address. Depressing key B shows the 
Buffer data again. See Section 12. 



[I][d]II][E 








F ' 


1 « 1 / _ 11 - 111 » 1 
L^L^itJUilL^J ^ 






13I1QI] 


i^maa 




Error Address Data 



10. Depress ENTER to resume duplication and to 
return to step 8, or depress CLEAR to abort to 
Duplicate Finished ("D F"). See Failure to Pro- 
gram operations in SECTION 11. 




OR 



7\ 



Duplicate 



Active 



CLEAR 


^ 










^ 


ij 



Duplicate 



Finished 
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Summary of Duplicating the RAM Buffer into a Copy PROM 

1. Insert Personality Module, Copy PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF). MASTER (OFF), BUFFER (ON), COPY (ON). 

2. Depress RESET. Displays are blank. 

3. Depress DUP. First and Last Addresses of Copy PROM are displayed. 

4. Optional. Key in Start and End Addresses. 

5. Depress ENTER. First Address of the Buffer is displayed. 

6. Optional. Key in the new Buffer Start Address 

7 ngnross ENTER. "D A.A.A" is displayed for Duplicate Active. "D F" is displayed when Finished. 

8. Optional. Depress ENTER to repeat the start and End Addresses of the Copy PROM. Depress ENTER 
again to repeat the Start Address of the Buffer. Return to step 7 to continue the Duplicate operation. 

9. If an error occurs, the address and data of the error are displayed. Depress key C to view copy address and 
data; depress key B to view Buffer address and data. 

10. Optional. Depress ENTER to continue with the Duplicate operation or depress CLEAR to abort to Dup 
Finished. 
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Cornpsrins th6 RAM Buff6r to 3 Copy PROM 
(example shown is for a 16Kx8 RAM Buffer and a 2Kx8 Copy PROM) 



1. Select the switches as shown. Insert the appro- 
priate Personality Module. Insert the Copy 
PROM in the COPY socket. The AUDIO switch is 
optional. 



MFG 



AUDIO 



r^ 4jfc\ 



MASTER BUFFER COPY 



/^5^ ffk Ak\ 




2. Depress RESET. The 8 hex displays are blank. 




3. Depress CMPR. The 8 hex displays show the 
First and Last Address of the Copy PROM. 















■^ / 






rr 




V 






\ 
CMPR 


y 








> ^ 




\ 


\^ 


> 






1 



First Address 



Last Address 



To Compare the entire contents of the Copy 
PROM with the Buffer, go to step 5. To Compare 
a limited field, use the hex keyboard to key in a 
new Start and End Address, MSD first. 



EIHEBI r 




aaHE ^ 




[^[-^f^^ 


ITH im (Ti (Tl ' 
lL^JJLL=!Jli^J|lL^JJ start address End Address 



5. Depress ENTER. The M980 accepts the dis- 
played data as the Start and End Addresses for 
the operation. The display shows "0000" the First 
Address of the RAM Buffer. 




Buffer First Address 



If you wish the Compare operation to start with 
the first location of the RAM Buffer, continue to 
step 7. To redefine the Start Address of the Buf- 
fer, use the hex keyboard to key in a new Start 
Address, MSD first. 



BI0B1E 
HI0HE 



HIEISS 



Buffer Start Address 
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7. Depress ENTER. The displayed Start Address 
for the RAM Buffer is accepted by the M98Q. 
"C AAA" is displayed to indicate Compare (C) 
Active (AAA). The M980 begins comparing the 
Start Address of the Buffer with the Start Ad- 
dress of the Copy PROM. This continues until 
the End Address of the Copy PROM is reached. 
When finished the display shows "C F". 




Compare 



Active 




Compare 



Finished 



To repeat the Compare operation without reset- 
ting, depress ENTER. The hexdisplay shows the 
previous Start and End Addresses used. You 
may now redefine the Start and End Addresses 
as in step 4 OR you may depress ENTER again 
and the previous Buffer Start Address is dis- 
played. You may redefine the Buffer Start Ad- 
dress as in step 6 and/or go to step 7. 





start Address 



End Address 



Buffer Start Address 



If an error should occur, the address and the 
data of the Buffer where the error occurred are 
displayed. Depressing key C shows the copy 
data and address. Depressing key B shows the 
Buffer data and address again. See Section 12. 



ICJIDJLEJLFJ 



aas® 



HBHE 

SEIBIE 



Error Address 



Data 



10. Depress ENTER to resume Compare operations 
and to return to step 8 OR depress CLEAR to 
abort to Compare Finished. See Failure to Pro- 
gram Operations in SECTION 11. 




OR 



Compare 



Active 



CLEAR 


^ 




rr 




-A 












/ 




\ 






J 



Compare 



Finished 
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Summary of Comparing the RAM Buffer with a Copy PROiVI 

1. Insert Personality Module, Copy PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF), MASTER (OFF), BUFFER (ON), COPY (ON). 

2. Depress RESET. All displays are blank. 

3. Depress CMPR. First and Last Addresses of the Copy PROM are displayed. 

4. Optional. Key in the new Start and End Addresses. 

5. Depress ENTER. The First Address of the Buffer is displayed. 

6. Optional. Key in the new Buffer Start Address. 

7 norM-Qoe PMTCD 'T' AAA" ic Hicnla\/oH fnr nnmnnre* Artix/P "H F" ic Hicnla\/oH vA/hpn finishpH 

I . L^W^I V^^« l_l^ ■■_••. -^ «WW. ,^ y^.^f^.^j ^^ ,^. WW..., >-. w. .>^«^.w,.^.w.jwwi....w 

8. Optional. Depress ENTER to repeat the Start and End Addresses of the Copy PROM. Depress ENTER 
again to repeat the Start Address of the Buffer. Go to step 7 to continue the Compare operation. 

9. If an error occurs, the address and data of the error are displayed. Depress key C to view copy data and key 
B to view Buffer data. 

10. Optional. Depress ENTER to continue with the Compare operation or depress CLEAR to abort to Compare 
Finished. 
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Performing 9n llleg^' ^'^ Check on a Copy PROM from the Buffer 
(example shown is for a 16Kx8 RAM Buffer and a 2Kx8 Copy PROM) 

The illegal Bit Check operation checks for the possibility of overwriting the PROM in the copy socket over the 
defined field with data from the buffer, illegal Bit Check determines the erased state of the PROM under con- 
sideration from the lookup table in the personality module. If the copy PROM has a nonerased location that has 
an erased state to be written, an error condition will occur. Nnattp>mnt\A/i!! ho r«^w^* *..-,iiw..,ri+oHfltfl tnthp 

_..._. ,_ — -.., — _,.._._ j^^ ,. .., ,jy^ iiiavjc; iw auLuaiiy »»i i<.v >-~ 

copy PROM during illegal bit check. 



1. Select switches as shown. 



MFG 
MODE AUDIO 



MASTER BUFFER 



COPY 






2. Depress RESET. The 8 hex displays are blank. 





r- 




RESET 

/ N 




. . 





3, Press BLNK CHCK. The first and last addresses 
of the Copy PROM will be displayed. 




First Address 



Last Address 



4. To perform Illegal Bit Check over displayed field, 
go to step 5. To change address field, use key- 

wuatui iv^ ciiici new oiai i aiiu u.iiu /-wjuiooo. occ 

SECTION 3 for more details. Use CLEAR key for 
corrections. When the complete field is defined, 
go on to the next step. 



SBElZ] 










p.^ - . 1 




/ 


•'": ■■■■ ;■■: "> \" \" 


N 


HSHB 




[^Qaa 




start Address End Address 



Depress ENTER. The M980 will accept the Start/ 
End Address displayed asthefield over which the 
IBC will be performed. The display shows "0000", 
the first address of the RAM Buffer. 



'ENTER 


^ 


r: 




-7\ 






\\ 


\ 




/ 









Buffer First Address 



6. If you wish the I BC to begin at the Buffer location 
shown, go to step 7. To redefine the Start Address 
of the Buffer, use hex keyboard to key in new 
Buffer Start Address, MSD first. Use CLEAR key if 
corrections are needed. 



[C]®[I1[Z] r 




HsaE 


10 


aaaa 


saaa E 


Juffer Start Address 
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7. Depress ENTER. The displayed Start Address for 
the RAM Buffer is accepted. "B AAA" is displayed 
to show that the IBC is being performed over the 
addresses accepted. The M980 performs the IBC 
between the Start Address ofthe copy PROM and 
the Start Address of the Buffer in sequential 
order. When finished, the display shows "b F." 




illegal Bit Check 



Active 




Illegal Bit Check 



Finished 



If the Illegal Bit Check finds a location that can't 
be overwritten, the address and data of the Buffer 
at that location is shown. Depressing key "C" 
shows the corresponding location of the Copy 
PROM address and data. Depressing key "B" will 
restore Buffer address and data to the display. 



[IiaEE r 




SHHS, , 


r f1 

! E H 1 6 1 


3130 


simaa i 


Error Address Buffer Data 



rzTj 



Error Address 



Copy Data 



Depress ENTER to continue IBC, or CLEAR to 
force finish ("B F"), then depress ENTER to return 
to step 4. 




OR 



s 



Illegal Bit Check 



Active 



Illegal Bit Check 




■Continue at Step 4 



Summary of iiiegai Bit Checking the RAM Buffer to a Copy PROM 

1 Insert Personality Module, Copy PROM, and select switches; MFG MODE (OFF), AUDIO (optional 
(ON/OFF), MASTER (OFF). BUFFER (ON) COPY (ON). 

2. Depress RESET. All displays are blank. 

3. Depress BLNK CHCK. First and Last Addresses of the Copy PROM are displayed. 

4. Optional. Key in the new Start and End Addresses. 

5. Depress ENTER. The First Address of the Buffer is displayed. 

6 Optional. Key in the new Buffer Start Address. 

7 Depress ENTER. "B AAA" is displayed for IBC Active. "B F" is displayed when finished. 

8 Optional Depress ENTER to repeat the Start and End Addresses of the Copy PROM. Depress ENTER 
again to repeat the Start Address of the Buffer. Go to step 7 to continue the IBC operation. 

9. If an Illegal condition occurs, the address and data of the error are displayed. Depress Key C to view copy 
data and Key B to view Buffer data. «. ^.„. u .. .or^r- -^^ 

10. Optional. Depress ENTER to continue with the IBC operation ordepressCLEARtoabortto IBC Finished. 
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SECTION 7 

The CMOS RAM Buffer of the M980 provides a workspace (4Kx8 standard, 8Kx8 and 16Kx8 optional) where 

. . .w... wwww v^wii i^vy UUUUIIIUIUI.VPVJ ciiio 1 1 id I i 1 1^ u Id icu fj I lo I iv-T ^ I uc) I a I u 1 1 11 11 ^ o ulclll^ rnwrvi. i ritJ DUfier can De 

loaded from the M980 keyboard, Master PROM, or the remote interfaces 981 1 , 9812, 9814, and 9818. The M980 
features Data Displacement during Buffer input and output operations, and enables edit functions to change 
that data. The M980 power may be switched OFF for at least one week without losing Buffer data. It is recom- 
mended that the Buffer be cleared to the erased state of the PROM type used prior to loading valid data into the 
Buffer. See Fill Buffer Operations in SECTION 7. RESET does not affect the Buffer contents. 

The M980 Buffer Edit operations are selected via the hex keyboard after RESET and the EDIT key are de- 
pressed. In its present configuration the M980 RAM Buffer is seen as an 8-bit Buffer when performing Invert, 
Insert, Delete, and Fill Buffer operations. The Nibble Swap, Hex Pack, and Hex Unpack operations are pro- 
vided for 4-bit manipulation. 

Only the Buffer is involved in the following operations; it is not mandatory that a Personality Module be 
installed, a warning "E4" is displayed; this can be overridden by continuing with the operation. 



READ 



CHECKSUM 
BLANK CHECK 



M980 
BUFFER 



EDIT 



EDIT 


BLNK 
CHCK 


PROG 


- 
READ 


AUTO 


DUP 


CMPR 


WRITE ^ 


innir — f^ — I 


c 


D 


E 


F 


8 


9 


A 


B 




4 


5 


6 


7 







1 


2 


3 



RESET 



CLEAR 



ENTER 



Figure 7-1 
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Programming the RAM Buffer using the M980 Keyboard 
(example shown is for 8Kx8 RAM Buffer) 



1 . Select the switches as shown. The AUDIO switch 
is optional. 



Depress RESET. The 8 hex displays are blank. A 
Personality ivioduie is not necessary. "E4" is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 



MFG A,,„.^ 

MODE AUDIO 





MASTER BUFFER COPY 

f^ fR) ri^ 

vyj/ \^f/ \^J^ 



3. Depress PROG. The 8 hex displays should show 
the First and Last Addresses of the RAM Buffer. 




First Address 



Last Address 



To Program the entire contents of the RAM Buf- 
fer, starting with the First Address, go to step 5. 
To Program a limited field, use the hex keyboard 
to key in a new Start and End Address, MSD first. 



EI0EE 






start Address 



End Address 



5. 



Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the 
operation. The display shows the Start Address in 
the left-most display. The Write Mode LED is lit. 



ENTER 


^ 


s ^ 

J 1^ 









Start Address 
WRITE MODE— O ' 



To Program the address displayed, key in the de- 
sired data, MSD first, using the CLEAR key to cor- 
rect mistakes. To step over a location, continue to 
step 7. 



EBEd] 



HHHH 



S1EI0E 




Address 



Data 
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7. Depress ENTER to initiate Programming of the 
displayed data, or to step over an address without 
altering it. The next sequential address is dis- 
played. Repeat steps 6 and/or 7 for each address. 



8. When the End Address is displayed and steps 6 
and/or 7 are initiated, an "F" appears to indicate 
that the Program mode has been performed over 
the specified Address field. 




Finished 



9. To repeat the Program operation without reset- 
ting, depress ENTER when "F" is displayed. This 
displays the Start and End Address field pre- 
viously used. You are now back at step 4. The 
Start and End Address field can be redefined or 
you can continue with the displayed Start and 
End Addresses. 




start Address 



End Address 



Summary of Programming the RAM Buffer using the M980 Keyboard 

1. Set select switches: MFG MODE (OFF), AUDIO (optional ON/OFF), MASTER (OFF), BUFFER (ON), 
COPY (OFF). 

2. Depress RESET. All displays are blank. 

3. Depress PROG. First and Last Addresses are displayed. 






5. Depress ENTER. The address shown is accepted and the Start Address is displayed. 

6. Optional. Key in the data to be programmed. 

7. Depress ENTER. This programs the previously keyed data or step over the displayed address. Repeat for 
every address. 

8. The End Address is reached and "F" is displayed to indicate Finished. 

9. Depress ENTER to return to step 4 if desired. 
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ReadifiQ ths RAM Buffsr using ths M980 Ksybosrd 
(example shown is for an 8Kx8 RAM Buffer) 



1 , Select the switches as shown. The AUDIO switch 
is optional. 



AUDIO 




MASTER BUFFER 



COPY 






Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 




Depress READ. The 8 hex displays show the First 
and Last Addresses of the RAM Buffer. 



READ-j 



First Address 



Last Address 



To Read the entire contents of the RAM Buffer, 
starting with the First Address, go to step 5. To 
Read a limited field, use the hex keyboard to key 
in a new Start and End Address, MSD first. 



[cJEEB 



HHHBl 






Start Address 



End Address 



5. Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the 
operation. The display shows the Start Address in 
the left-most display. The data located at that 
address is displayed in the right-most display. 
Repeat step 5 and the next sequential address 
and data are displayed. Repeat until the End 
Address is reached, RESET occurs, OR 




Address 



Data 



1 

i 




1 
▼ 


ENTER 

/ \ 


^ 


■c ■'-■ / 




) \ 





Address 



Data 
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6. By Depressing CLEAR during tiie Read operation 
the addresses are decremented and tiie data at 
tliat address is displayed. Tiie M980 can decre- 
ment past tine defined Start Address. Wrap- 
around occurs if an all-zero address is reached 
and decremented again. 




Address 



Data 



7. When the End Address is reached, its data dis- 
played, and ENTER is depressed, an "F" is dis- 
played to indicate Finished. 





Finished 



8. To repeat the Read mode without resetting, de- 
press ENTER when the "F" appears. The previous 
Start and End Addresses are displayed. Continue 
with step 4 and/or 5. 




Start Address 



End Address 



Summary of Reading the RAM Buffer using the M980 Keyboard 

Set select switches: MFG MODE (OFF), AUDIO (optional ON/OFF), MASTER (OFF), BUFFER (ON), COPY 

Depress RESET. Displays are blank. 

Depress READ. First and Last Addresses are displayed. 



Ontinrial 
^K' 



5. Depress ENTER. The Start Address and its corresponding data are displayed. Repeat for each sequential 
address OR 

6. Optional. Depress CLEAR to decrement the address and display its data. 

7. End Address is reached and ENTER is depressed. An "F" is displayed to indicate Finished. 

8. Optional. Depress ENTER to show the previous Start and End Addresses and return to step 4 and/or 5. 
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Performing a Read/Modify on the RAM Buffer 
(example shown is for an 8Kx8 RAM Buffer) 



1. Repeat steps 1 through 5 of the Read Buffer 

U|JCtaiiuii \fja^c i ~<i) unm mo ucoii ou auui ooo lo 

reached. 



Address 



Data 



The display now shows the address and data of 
the location to be modified. Enter new data by 
using the hex keyboard, MSD first, until the data 
displays are filled with the desired data. As soon 
as a hex key is depressed, the Write Mode LED is 
lit. 



SSCllH r. 




SBHE , 


^: > 


asaa 




Address Data 



WRITE MODE — Q"" 



Depress ENTER. The data displayed is written 
into the RAM Buffer at the displayed address. The 
next sequential address and data are displayed. 
The Write Mode LED is extinguished. Continue 
until the End Address is reached. 




Address 



Data 



7-7 



7-8 



Performing a Checksum on the M980 RAM Buffer 
(example shown is for an 8Kx8 RAM Buffer) 



is optional. 



MFG 
MODE 



Aiinon 



MASTPia BiiPFFR 



COPY 






Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 




3. Depress key C. The First and Last Addresses of 
the RAM Buffer are displayed. 



To Checksum the entire contents of the RAM Buf- 
fer, starting with the First Address, go to step 5. 
To Checksum a limited field, use the hex key- 
board to key in a new Start and End Address, 
MSD first. 



mf^r^i>i 



EHHS 



HHHH 



HHHB 
aHHB 



01000 



First Address 



Last Address 




Start Address 



End Address 



Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the 
operation. The display shows "CC AAA" to 
indicate Checksum (CC) Active (AAA). When the 
Checksum is complete, the six digit hex equiva- 
lent is displayed. 





^ 










■s 




y- 






"... '..- 11 11 11 




p 


/ 




\ 









Checksum 



Active 



Hexadecimal 



Checksum 



Summary of Performing a Checksum on the RAM Buffer 

1 . Set select switches; MFG MODE (OFF), AUDIO (optional ON/OFF), MASTER (OFF), BUFFER (ON), COPY 
(OFF) 

2. Depress RESET. All displays are blank. 

3. Depress key C. First and Last Addresses are displayed. 

4. Optional. Redefine the Start and End Addresses. 

5. Depress ENTER. "CC AAA" is displayed while active. Hexadecimal Checksum is displayed when finished. 
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BUFFER EDIT FUNCTIONS 



Buffer Edit functions are provided for manipulating Buffer data into a more useful form. Currently, there are 
nine Buffer Edit modes, summarized below. The word length of the Buffer is always 8 bits in the Edit mode. 



HEX KEY CODE 


EDIT MODE 


DESCRIPTION 


00 


SET WORD SIZE 


Set Buffer word size to 4, 8, 12 or 16 bits. 


01 


INVERT 


Complement a data field. 


02 


FILL BUFFER 


Load Buffer field with a specific data byte. 


03 


INSERT 


Insert a block of data into a specified address field. 


04 


DELETE 


Delete a block of data and close within a specified address 
field. 


05 


BLOCK MOVE 


Move a block of data from one address field to another 
address field. 


06 


NIBBLE SWAP 


Exchange upper and lower hex digits within an address field. 


07 


HEX PACK 


Combine unpacked digits from two defined address fields. 


08 


HEX UNPACK 


Separate packed digits to form two unpacked address fields. 



Buffer Edit — Set Word Size 

The Set Word Size mode configures the Buffer word length for 4, 8, 12 or 16 bits. When the RESET key is 
depressed, the Buffer word length defaults to the Personality Module word size. If no Personality Module is 
installed, then the defaulted word size is 8 bit. Programming and Reading of the Buffer is dependent on the 
word size setting. 

Example: Read the Buffer with 4 bit word lengths. 



MFG 
MODE 



AUDiC 



iviMO I en ourrcn 



1 . Select the switches as shown. The AUDIO switch 
is optional. 








2. Depress RESET. The 8 hex displays are blank. 













RESETI 






=7 




^ 












/ 




\ 


<L ^ 






-J 



3. Depress EDIT. "E 00" is displayed to indicate Edit 
mode 00. 




Edit 



Default Mode 
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Depress ENTER. The display shows "E 00" to 
indicate Edit Set Word Size. 




Use the hex keybord to l<ey in the desired word 
size 4, 8, 12 or 16 bit. 



nex Key i 


U4 


Hex key 2 


08 


Hex key 3 


12 


Hex key 4 


16 



0@[1]0 



miifmiim 



<J I H i' 1 1 " nil "-> II 



HHHH 



01IQIHB 




Depress the ENTER key. The previous selected 
word size is now accepted. A steady tone sounds 
if the AUDIO switch is ON. The "F" indicates 
finished. 



rf 
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Buffer Edit - invert (Compiement} 
(exampie stiown is for a 4K blocic of data in an 8Kx8 RAIM Buffer) 



1 . Select the switches as shown. The AUDIO switch 
is optional. 



MFG 



AUDIO 



MASTER BUFFER 



COPY 



Iff; ^j 




2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A 
warbling tone will sound If the AUDIO switch is 
ON. You may now continue. 



IRESET 



3. Depress EDIT. "E 00" is displayed to indicate Edit 
mode 00. 




Edit 



Default Mode 



4. Using the hex keyboard, key in "01" to select In- 
vert mode. 



EIEEIE r 




003® 


■■• : : I 

) ..„ . 1^ 


330 


0000 ^ 


Edit Invert 



5. Depress ENTER. Invert Mode is accepted and the 
First and Last Addresses of the Buffer are dis- 
played. 



[ 1 

ENTER! 

J 1 






re 




-7\ 






\'\ \'\ \'\ \'\ \ p i" r 






Z 




\ 











First Address 



Last Address 



6. To perform the Invert operation over the entire 
contents of the Buffer, starting with the First Ad- 
dress, go to step 7. To Invert a limited field, use 
the hex keyboard to key in a new Start and End 
Address field, MSD first. 




Start Address 



End Address 
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Depress ENTER. The displayed address is ac- 
cepted as the Start and End Addresses for. the 
operation."E01 AAA" is displayed to indicate Edit 
Invert Active. The Write Mode LED is lit. Upon 
Completion of the operation, "E01 F" is displayed 
to indicate Finished. A steady tone sounds if the 
AUDIO switch is ON. The Write Mode LED is 
extinguished. 




Edit Invert 

WRITE MODE t y 



Active 




t.Ull II IVCi I 



nmsntju 
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Buffer Edit — Fill Buffer 
(example shown is for a 2K block of data in an 8Kx8 RAM Buffer) 



1 . Select the switches as shown. The AUDIO switch 
is optional. 



^^^ AUDIO 




MASTER BUFFER COPY 




fM i,.^ m.. 



2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 




3. Depress EDIT. "E 00" is displayed to indicate Edit 
mode 00. 





r 




^) — ( 

EDIT 

/ - \ 




h ' :. — T' 

i" I : s : 




V. _ ^ 



Edit 



Default Mode 



00HB 



4. Using the hex keyboard, key in "02" to select Fill 
Buffer Mode. 



HiraBU] 



sraHH 



smss 



Edit 



Fill Buffer 



Depress ENTER. The Fill Buffer Mode is accepted 
and the First and Last Addresses of the Buffer are 
displayed. 




First Address 



Last Address 



To perform the Fill Buffer operation over the en- 
tire contents of the Buffer, go to step 7. To 
operate over a limited field, use the hex keyboard 
to key in a new Start and End Address field, MSD 
first. 



BEraE 



BIBIHBI 



00H0 



@ms@ 



Start Address 



End Address 
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Depress ENTER. The display shows "E02 FF" to 
indicate the Edit Fill Buffer Mode and the data to 
be loaded into the Buffer as default data. 




Edit Fill Buffer 



Default Data 



Use the hex keyboard to key in new data or de- 
fault to FF. 



[cISEB 



fnmmiTi 



HIEIHE 



Edit Fill Buffer 



Data 



9. Depress ENTER. The data is accepted and re- 
placed with "AAA" to indicate Edit Fill Buffer 
Active. The Write Mode LED is lit. Upon comple- 
tion of the operation, the "AAA" is replaced with 
"F" to indicate Finished. A steady tone sounds if 
the AUDIO switch is ON. The Write Mode LED is 
extinguished. 



r 1 

ENTER' 



VJ 



Edit Fill Buffer 
WRITE MODE TY 



Active 



Edit Fill Buffer 



Finished 
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Buffer Edit — Insert 
(example shown is for an 8Kx8 RAM Buffer) 



In the Insert Mode of operation up to 32 eight bit data bytes may be inserted. The operation can be defined to 

i ^^f.^^M n. .(f^r f^AAr-ao^ fJoM THo c+ort A AM face ehr>i i!H al\A/n\/t; hp thp fi r<?t Inratinn at whir.h an 

insertion is made. If a Buffer address field is not given the entire Buffer is operated on. The same number of 
locations inserted will be lost from the end of the defined Buffer address. All insertions must be sequential, 
starting with the First Address of the defined Buffer address. (See Figure 7-2.) The example shown is over the 
defined Buffer address field of 1000 to 10FF. Figure 7-2 shows the insertion of three data bytes at locations 
1 000, 1 001 , and 1 002. In this case locations 1 0FD, 1 0FE, and 1 0FF are lost from the end of the Buffer address 



1 . Select the switches as shown. The AUDIO switch 
is optional. 



MFG 
MODE 



AUDIO 



MASTER BUFFER 



COPY 







Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 




3. Depress EDIT. "E 00" is displayed to indicate 
Edit Mode 00. 




Default Mode 



4. Using the hex keyboard, key in "03" to select the 
Insert Mode. 



0000 r 




r_n_if;iri-i 


,_ y 

— 1 


3033 


IZI — — — iJ 


BCDSE 


Edit Insert 



Depress ENTER. Insert is accepted and the First 
And Last Addresses of the Buffer are displayed. 



^ y 






^- 


7^ 




i \ 

ENTER 








/ 


\ 






_ 



First Address 



Last Address 



6. Use the hex keyboard to key in a new Start and 
End Address field, MSD first. It is not possible to 
insert over the full address range of the Buffer 
without creating wraparound. If this is tried, the 
M980 will display an "E3" during step 9. 



0000 



0000 



01H0B 



start Address 



End Address 
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Depress ENTER. The Start and End Addresses 
are accepted. The display shows the block Start 
Address. 




Address 



Data 



8. Use the keyboard to key in the new data to be in- 
serted. 



aaiiaiE 



ir^fmifrTilfrTTl 



I v.^ ii ; I II I c 



Address 



Data 



9. Depress ENTER. The address and data are ac- 
cepted. The next sequential address is dis- 
played. If more insertions are desired, repeat 
steps 8 and 9 for up to 32 insertions OR 




Address 



Data 



10. Depress ENTER. The display shows "EOS AAA" 
to indicate Edit Insert Active. The write Mode 
LED is lit. Upon completion of the operation the 
"AAA" is replaced with "F" to indicate Finished. 
A steady tone sounds if the AUDIO switch is ON. 
The Write Mode LED is extinguished. 

NOTE: Depending on size of block to be in- 
serted, the operation may require as much as 60 
seconds to perform. 




Edit Insert 



Finished 
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SCRATCH PAD RAM 



INSERT 
ADDRESSES 



INSERT 
DATA 



■ 


1 


1 


1 























1 


2 


c 


3 


9 


2 





D 



CAUTION: When inserting data Into 
RAM, the same number of address 
locations inserted will be lost from 
the end of the block. Define your 
block end address accordingly. 



\R7 ADDRESS 
OF BLOCK 


END ADDRESS 
OF BLOCK 

4 
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2 
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B 
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9 
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1 
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1 
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3 
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A 
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D 


F 
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9 


F 


< 



AFTER 

sNdEH I 



F_C^ 
3 



THE LOST BIT DRAIN 



Figure 7-2 — Illustration of Edit Insert 
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Buffer Edit — Delete 
(example shown is for an 8kx8 RAM Buffer) 



When deleting information, the data locations vacated when all data is moved up, are filled with a user-defined 
value. The example shown is for deleting locations 1000 through 100F and operating over a block of 256 
locations (1000-1 OFF). The data used to fill in the vacated locations is 00 (See Figure 7-3). 



switch is optional. 



AUDIO 




MASTER BUFFER COPY 





Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 




3. Depress EDIT. "E 00" is displayed to indicate 
Edit Mode 00. 



4. Using the hex keyboard, key in "04" to selectthe 
Delete operation. 



^r -, 


7\ 


^ 




fv 




-y\ 




EDIT 






1... '..• ■"..■ 






/ 


:J 


V. 




^ 



Edit 



Default Mode 



HfEtllH 








asas 




ail nil 


Ik — ! ' — J ' '1 > ' 


/ N 


Lo QSlI] ^ 





Depress ENTER. The Delete Mode is accepted 
and the First and Last Addresses of the Buffer 
are displayed. 



Using the hex keyboard, key in the Start and End 
Address limits of the data block to be deleted or 
default to the entire Buffer. The Start Address 
should be the First Address at which data is to be 
deleted. 















s 




^ 






■.." ■..' ■..' •..' : : ; ; 






/ \ 


y 




N 




WL Jil 











aiHBE 
BIBIEH 



amaa 



First Address 



Last Address 




Start Address 



End Address 



7. Depress ENTER. The Start and End Addresses 
of the block are accepted and the Start Address 
of the block is displayed. 




t= 



start Address 
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Use the keyboard to key in the desired Start 
Address of the block to be moved up. See Figure 
7-3 for additional explanation. 



iHSEH 



LHILiJIliJiJJ 



HIBIHB 



000 



New Block Start Addrftss 



J3. uejjress cin i en. i ne ceiauit aata to fil 
cated location(s) is displayed. 



10. 



11 



the va- 



If desired, use the keyboard to key in other data 
to be used to fill vacated locations. 



Depress ENTER. The previous data is accepted 
and the display shows "E04 AAA" to indicate 
Edit Delete Active. The Write Mode LED is lit. 
The M980 deletes ail of the data between the 
block Start Address and the address keyed in 
step 8. It then fills all of the vacated locations 
with the data in the display prior to step 1 1 . Upon 
completion of the operation, the "AAA" in the 
display is replaced with "F" to indicate Finished. 
A steady tone sounds if the AUDIO switch is ON. 
The Write Mode LED is extinguished. 

NOTE: Depending upon the size of the block to 
be deleted, this operation may take up to 60 
seconds to perform. 



SSBB 



a,HBE 



aiaHB 



amciia 



fr=7\ 



H 


^ 


rv — . 

I I f p 

\^ . u 





[New DIOCK 

start Address 



uetault Data 



— ?i 



ziy 



Data 




Edit Delete 
WRITE MODE- 



^^ 



Active 



T\ 



Edit Delete 



Finished 
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DATA TO BE DELETED 



1 1 

1 



123456789A B C D E F 



r ADDRESS OF DATA 

TO BE MOVED UP 

(STEP 8) 

1 1 



F F 

D E F 



y 






\ 


B 





C 


\ 


6 


9 


2 




BEFORE DELETE 
OPERATION 



DATA AT END OF 
ORIGINAL BLOCK 



/END ADDRESS 
V 10FF 



AFTER DELETE 
OPERATION 



Z = "FF" or DATA determined 
by user. 



START ADDRESS 1000 
WITH DATA THAT WAS MOVED UP 



Figure 7-3 — Illustration of Delete Operation 
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Buffer Edit — Block Move 
(example shown is for an 8Kx8 RAM Buffer) 



When Block Moving data the original data is left intact unless overlapping occurs. The example shown in 
Figure 7-4 is for moving aaaress locaiions luuu inruuyn i^rr lu auuicoooo luww unv^uiyn i/-m ■ . 



1 . Select the switches as shown. The AUDIO switch 
is optional. 



MFG 
MODe 



M 



- rsii Ilea / 




mini? I i^n 



9\^r a kn 



\^\^r- i 



^ M (iM (^ 



\ snii lur/ 



'/ v 



Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 




3. Depress EDIT. "E 00" is displayed to indicate Edit 
Mode 00. 



n 




Edit 



Default Mode 



4 Using the hex keyboard, key in "05" to select 
Block Move Mode. 



SBBtl] r 




SEHB . 


r^ ^ 


EUHli 


Bcaas ^ 


Edit Block Move 



5. Depress ENTER. Block Move is accepted and the 
First and Last Addresses of the Buffer are dis- 
played. 







r— 






r-r 






/ 




n \\ \\ \\ \ F ^' F" 






/ 


\ 






_ 



First Address 



Last Address 



6. Use the hex keyboard to key in the Start and End 
Addresses of the block to be moved. 



mmmiTi 



BESS 



HHHH 



HIHHS 



start Address 



End Address 



7. Depress ENTER. The Start and End Addresses 
are accepted and the Start Address of the block is 
displayed. 




Start Address 
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8. Use the hex keyboard to key in the address at 
which the new block starts. 



LgJIILLJIIlIUIILgjI 

HIEIHE! 

HHhe 



New Block Start Address 



9. Depress ENTER. The new block Start Address is 
ccepted and "EOS AAA" is displayed to indicate 



i*^ h»^^^ 



m-\ :_ i: 



Upon completion of the operation, the "AAA" is 
replaced with "F" to indicate Finished. A steady 
tone sounds if the AUDIO switch is ON, and the 
Write Mode LED is extinguished. 

NOTE: Depending upon the size of the block to 
be moved, this operation may take up to 60 
seconds to program. 



I f 

ENTER 



^ 



^ 



. \Z 



Edit Block Move 



Active 



Edit Block Move 



Finished 
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A) Block Move forward without overlapping. Both areas finish with block data. 



ORIGINAL 
BLOCK 











A 


B 


C 


ArtnBEcecc -innn 




12FF 












A 


B 


C 



BEFORE 
MOVE 



AFTER 
MOVE 



NEW BLOCK 
^ START ADDRESS 



^■~— " 






D 


E 


F 


lAnn 




1&PP 














A 


B 


C 



ADDRESSES 1000 12FF 



1800 1AFF 



B) Block Move forward with overlapping. New block overwrites original. 



ORIGINAL NEW BLOCK 

BLOCK /START ADDRESS 



A 




/^ 






B 


C 


D 


E 


1000 







ADDRESSES 



11FF/ %2FF \14FF 



ORIGINAL NEW BLOCK 

BLOCK /START ADDRESS 



■7< 



1000 



11FF/ \12FF ^ 



14FF 



BEFORE MOVE 



AFTER MOVE 



C) Block Move backwards without overlapping. Both areas finish with block data. 



NEW BLOCK 




ORIGINAL 


/START ADC 


IRESS 


BLOCK 


f ■■ 












A 


B 


C 


BEFORE 
MOVE 


D 


E 


F 


0000 02FF 


1000 12FF 














"N 


D 


E 


F 


AFTER 
MOVE 


D 


E 


F 


0000 




02FF 


1000 




12FF 



Figure 7-4 — Illustrations of Buffer Block Move Operations 
(In the examples, each internal lettered block is equal to 256 locations.) 
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D) Block Move backwards with overlapping. New block overwrites original. 



NEW BLOCK 
^START ADDRESS 



1000 
ADDRESSES 11FF 



ORIGINAL 

BLOCK 



^ ^1 



2FF 



14FF 



NEW BLOCK 
^START ADDRESS 



1000 



ORIGINAL 
■—^ BLOCK 



11FF 



f \ 



12FF 



K 



14FF 



BEFORE MOVE 



AFTER MOVE 



Figure 7-4 — illustrations of Buffer Block IMove Operations 
(in the examples, each internal lettered block is equal to 256 locations.) 
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Buffer Edit — Nibble Swap 
(example shown is for an 8Kx8 RAM Buffer) 



In the Nibble Swap operation the MSD of each 8-bit Buffer location is swapped with the LSD of the same 
location. (See Figure 7-5.) 



1 . Select the switches as shown. The AUDIO switch 
is optional. 



2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 



AUDIO 




MASTER BUFFER 



COPY 





3. Depress EDIT. "E 00" is displayed to indicate Edit 
Mode 00. 





-71 








> r' 


rr 




^ 




AUTO 






:... '"' '"■ 






/ 


\j 


Iz 




J 



Edit 



Default Mode 



4. Using the hex keyboard, key in "06" to select Nib- 



hlo .Ci\A/an MnHp 



m FdI fiiiTi 




L^ LHj L±j LIU 




fiimgFi ^ 


i" I : :": 


!T1 (Tl r^ ("Tl 


LJJ UU LTJILLJ 




lumSd] 


Edit Nibble Swap 



5. Depress ENTER. Nibble Swap is accepted and 
the First and Last Addresses of the Buffer are dis- 
played. 




First Address 



Last Address 



To Nibble Swap the entire contents of the Buffer, 
go to step 7. To Nibble Swap a limited field, use 
the hex keyboard to key in new Start and End Ad- 
dresses. 



EIEIBIE 
aSHE 
HHHE 



gcDHUi 



Start Address 



End Address 
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Depress ENTER. The Start and End Addresses 
are accepted and "E06 AAA" is displayed to indi- 
cate Edit Nibble Swap Active. The Write Mode 
LED is lit. Upon completion of the operation, the 
"AAA" is replaced with "F" to indicate Finished. A 
steady tone sounds if the Audio switch is ON. The 
Write iviode LED is extinguished. 



ENTER 

J — I 



Edit Nibble Swap 
WRITE MODE Q- 



Active 



=71 



i 



START ADDRESS 

END ADDRESS 



MSD 
LSD 



/" 



A 


6 


C 


F 





2 


D 


9 


7 


8 



/ 



START ADDRESS 

/END ADDRESS 



MSD 
LSD 



2 


D 


9 


7 


8 


A 


6 


C 


F 






BEFORE NIBBLE 
SWAP 



AFTER NIBBLE 
SWAP 



Figure 7-5 — Illustration of Nibble Swap 
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Buffer Edit — Hex Pack 



An 8 bit hvtP of Hata mnv ho ovnraccoH ac t\*/<-s Kciv<3/-ioi-.;w«i .-j:^;'I-<^ rr-^.- «« 1_ n-t -i nn-i -t -t -■_ . ■ . 

J .- _. — , _^ ^,.^.^ — v^v^x- ^« i.»v^ iiv^-n.ciuooiiiicii uivjiio. I ui cAaiiipie, u I luu I I I is expresseo in 

hexadecimal notation as 67. If both hexadecimal digits have meaning, then the 8 bit data byte is referred to as 
being in a Packed form. When the least significant hexadecimal digit has meanina and the most sianificant 
digit is treated as "don't care", the 8 bit data byte is referred to as being in the Unpacked form. 

In the Hex Pack mode of operation, the Buffer Start/End Addresses of the least significant digit field and the 
Start Address of the most significant digit field are selected. When the Hex Pack operation is complete, the 
Buffer address field defined for the least significant digit will contain the Hex Packed data. The most significant 
digit address field remains unaltered. 



MFG 
MODE 



AUDIO 



MASTER 



1 . Select the switches as shown. The AUDIO switch 
is optional. 






2. Depress RESET. The 8 hex displays are blank. 



/ \ 

RESET 

/ \ 






P:^ 


"^ 




1 






/ 


Lj 



3. Depress EDIT. "E 00" is displayed to indicate Edit 
mode 00. 




Edit 



Default Mode 



4. Using the hex keyboard, key in 'W to select the 
Hex Pack mode. 



010 HE 



HQHE 



HEBE 



r_^iLJJ il£j il£J 




Edit 



Hex Pack 



Depress ENTER. Hex Pack is accepted and the 
First and Last Addresses of the Buffer are dis- 
played. 



ENTER 










^ \ 


V— k] 



First Address 



Last Address 
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Use the hex keyboard to key a Start and End 
Address for- the least significant digit of the 
Packed field. Use the CLEAR key to clear 
miskeyed characters. See SECTION 10 for 
further information. 



fcl rol IT] 171 




1 1 1 1 LrJ LI — 1 




iiJiijaLAj ^ 




HEHlz] 


smHS 


L£ N 


Start Address End Address 



7. Depress ENTER. The Start and End Addresses 
are accepted. The display shows the Start 

... f .1 ir'l,l_ !._!._! ^Al X 

significant digit which is to be Packed. 



rv 



ENTER 




Address 



Data 



8. Use the hex keyboard to key the second field 
Start Address. Use the CLEAR key to clear 
miskeyed characters. 



0000 




aaa® . 


c y 

) \ 


aaaa 


030 


^ddress Data 



Depress ENTER. The Write mode LED is ON. The 
display shows "E 07 AAA" to indicate Edit Hex 
Pack Active. Upon completion of the operation, 
the "AAA" is replaced with an "F" to indicate 
Finished. A steady tone sounds if the AUDIO 
switch is ON. The Write mode LED is switched 
OFF. 




Edit Hex Pack 



Active 




Edit Hex Pack 



Finisined 



0000 

START 
1000 



LSD FIELD 



END 
10FF' 



START 
1400 



MSD FIELD 



LAST 



MSD 


LSD 


^^^ 


X 
X 
X 
X 
X 
X 


2 

4 
6 
8 
A 

c 


1 


Wa 


X 
X 
X 
X 
X 
X 


1 

3 
5 

7 
9 
B 


w/. 


m. 



UNPACKED 



0000 

_ _ START 
A " 1000 

PACKED FIELD 



END 

ioff' 



LAST 



MSD 


LSD 


•^ // /a 


11 


///A 


1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


c 


y//A 


V///, 


V/A 


'm 


X 


1 


X 


3 


X 


5 


X 


7 


X 


9 


X 


B 


^//// 


V///y 


y///, 


V//A 



PACKED 



7-32 



Buffer Edit — Hex Unpack 



- ■■ lOUCfilllOU 1V-/I 



the data block to be unpacked. A 



in the Hex Unnack mode of of^eration 

Start Address is then defined for the beginning of the Buffer address field where the the most signifTcanTdigit in 
unpacked form is stored. The least significant digit is stored in the unpacked form in the same address field as 
that of the data block that is unpacked. 



1 . Select the switches as shown. The AUDIO switch 
is optional. 



AUDIO 




MASTER BUFFER 



COPY 






2. Depress RESET. The 8 hex displays are blank. 



RESET 



\^=^ 



7\ 



3. Depress EDIT. "E 00" is displayed to indicate Edit 
mode 00. 




Edit 



Default Mode 



4. Using the hex keyboard, key in "08" to select the 
Hex Unpack mode. 



00E0 


__ 










H[5. 6 3 


[gams 


Ed 


it Hex Unpack 



Depress ENTER. Hex Unpack is accepted and 
the First and Last Addresses of the Buffer are 
displayed. 




First Address 



Last Address 



Use the hex keyboard to begin a Start and End 
Address field for the block of data to be Un- 
packed. Use the CLEAR key to clear miskeyed 
characters. See SECTION 10 for further infor- 
mation. 



00100 








Hsa® 




asas 


\Z :^ 1 


00 s 


tart Address End Address 
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Depress ENTER. The Start and End Addresses 
are accepted. The display shows the Start 
Address for the second field where the most 
significant digit in Unpacked form is stored. 



rF=?i 



ENTER 

] I 




Address 



Data 



8. Use the hex keyboard to key the second field 



miskeyed characters. 



I \^^ 4.u^ ^^1 c: A o 



0000 



000 



HJlLiJ^LU 



0E00 



Address 



Data 



Depress ENTER. The Write mode LED is ON. The 
display shows "E 08 AAA" to indicate Edit Hex 
Pack Active. Upon completion of the operation, 
the "AAA" is replaced with an "F" to indicate 
Finished. A steady tone sounds if the AUDIO 
switch is ON. The Write mode LED is switched 
OFF. 



\ \ 

ENTER 


^ 








N 




y 




;„, ',.' '..' : : ; ; ; s 




W 


<L 




\i ■ 









Edit Hex Unpack 



Active 




Edit Hex Unpack 



Finished 



MSD LSD 



0000 



CTABT 



A 1000 

PACKED FIELD 



END 
10FF' 



START 
1400 



LAST 



ii 


v/// 


1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


c 


m 


^//// 


y//A 




y//A 


V/A 


y////////, 



0000 



1000 



LSD FIELD 



END 
10FF' 



START 



▲ 1400 
MSD FIELD 



END 
14FF 



LAST 



MSD 


LSD 


^^^ 


X 


2 


X 


4 


X 


6 


X 


8 


X 


A 


X 


B 


m 


1 


X 


1 


X 


3 


X 


5 


X 


7 


X 


9 


X 


B 


V//A 


y//// 


y//) 


V//A 


V///////y 



PACKED 



->■ UNPACKED 
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SECTION 8 
MANUFACTURING MODE 



The Manufacturing Mode is a mode which operates with minimum operator interaction. To achieve this opera- 
ting simplicity the mode is restricted to: 

1. Master-to-Copy operations oniy 

2. Full PROM field only 

In the Manufacturing Mode, the M980 can operate in one of four sub-modes: Blank Check, Duplicate, Com- 

narp nr Aiitnmpitir (a mnHp xA/hirh qphi lonrPQ ai itomatioalK/ thrr^nnh tha /-.thor /^r>Ql'o+ii^no^ TKo Ai mi/^ tz-v^^ 

selected by a toggle switch, is optional. 

Manufacturing Mode = Automatic Sequencing Operation 



1. Insert the appropriate Personality Module and 
select switches as shown. Insert the PROM to be 
used as the Master PROM into the MASTER 
socket and the PROM to be copied in the COPY 
socket. 



MFG 
MODE 



AUDIO 



MASTER BUFFER 



COPY 





"W 






2. Depress RESET. The 8 hex displays are blank. 




3. Depress AUTO. An "A" appears in the display. 




4. Depress ENTER. This initiates an automatic se- 
quence progressing from: Blank Check to Dupli- 
cate (Write Mode LED lit) to Compare. 




Auto-Blank Check 



Active 




Auto-Duplicate 
WRITE MODE Q- 



Auto-Compare 



Active 




Active 
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5. Upon the successful conclusion of the operation 
an "F" is displayed replacing the "AAA". A steady 
tone sounds if the AUDIO switch is ON. 



Auto 



Finished 



If an error is detected, the M980 halts and displays 
the operation code "B" (Blank Check) or "0" 
(Compare) and "E1" to denote Error. A warbling 



?^ til II IK 



KJLJiKJ lUy'iG 3¥¥!!.i.-n !D 

ON position. NOTE: All modules that program 
the 2708 and TMS2716 (PM9005A, PM9053A, 
PM9051A, and PM9060A) respond differently. 
Refer to SECTION 1 1 , Failure to Program Opera- 
tions. Also, Gang Modules for PROMs other than 
the 2708 or TMS271 6 continue through to the end 
of the operation before halting. 




Auto-Blank Check 



Error 




Auto-Compare 



Error 



7. To repeat the entire sequence with new Copy 
PROM, return to step 4. 



Summary of Automatic Sequencing Operation 

1 . Insert Personality Module, PROM to be programmed, PROM to be copied, and select switches as follows; 
MFG MODE (ON), AUDIO (optional), MASTER (ON), BUFFER (OFF) COPY (ON). 



r^onraoe RPQPT r»icnla> 



ic hianlf 



3. Depress AUTO. "A" is displayed. 

4. Depress ENTER. Automatic sequencing commences. The display shows "AB AAA", "AD AAA", "AC AAA". 

5. When complete, "A F" is displayed. 

6. If an error is detected "B" or "C" and "El" are displayed. 

7. Optional. Load new Copy PROM. Depress ENTER to repeat Blank Check to Duplicate to Compare 
operation. 
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Manufacturing Mode — Single Operation 
(Blanic Checic, Duplicate, Compare) 



1. Insert the appropriate Personality Module and 
select switches as shown. Insert the PROM to be 
used as the Master PROM into the MASTER 
socket and the PROM to be coi^ied into the COPY 
socket. 



MFG 
MODE 



AUDIO 



^ 




MASTER 



FL 



BIJFPFR 



/i 



9J f f 



r.nov 






2. Depress RESET. The 8 hex displays are blank. 



^ — < 

RESET! 

\) ^ 


^ 










's 




^ 












z 




\ 











3. Depress BLNK CHCK(Blank Check), DUP(Dup- 
licate) or CMPR(Compare). A "B", "D", or "C" is 
displayed to indicate the mode key depressed. 



^ — f" 

BLNK 
CHCK 


^ 




/ \ 



OR 



Blank Check 



Compare 



pr 


7 


k- 






" 










^ 






DUP 




:■■; 






/ \ 


<L 




N 










1 



OR 


Duplicate 


N / 

CMPR 


^. 




\ / 






/ \ 



4. Depress ENTER. The operation automatically 
begins and "AAA" is displayed in the right-most 
display to indicate Active. 



ENTER 



OR Blank Check 



OR 



Active 




OR Duplicate 



OR 



Active 



Compare 



Active 
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Upon the successful conclusion of the operation 
an "F" is displayed replacing the "AAA". A steady 
tone sounds if the AUDIO switch is ON. 




Blank Check or 
Duplicate or 
Compare 



Finished 



6. To repeat the entire sequence, return to step 4. 



If an error is detected, the M980 halts and displays 
the operation code "B", "D" or "0" and "E1" to 
denote Error. A warbling tone sounds if the 
AUDIO toggle switch is in the ON position. 




Blank Check or 
Duplicate or 
Compare 



Error 



Summary of Single Operation 

1 . Insert Personality Module, PROM to be programmed, PROM to be copied, and select switches as follows; 
MFC MODE (ON), AUDIO (optional), MASTER (ON), BUFFER (OFF) COPY (ON). 

2. Depress RESET. Display is blank. 

3. Depress BLNK CHCK, DUP, or CMPR. The display shows "B", "D", or "0". 

4. Depress ENTER. The display shows "B AAA", "D AAA", "C AAA". 

5. When complete, "A F" is displayed. 

6. Optional. Depress ENTER to repeat the operation. 

7. If an error is detected "B", "D",or "C" and "E1" are displayed. 
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SECTION 9 



I [Its ci 



ENGINEERING AUTO-SEQUENCING MODE 

. Ingineering Automatic sequencing Mode provides the convenience of the Manufacturing Mode witiiout 

the restrictions on data source and address field size. As in the other operational modes the use of the AUDIO 
tone is optional. 

Engineering Auto-Sequence Mode— Buffer to Copy Operation 
(example shown is for 2Kx8 PROM) 



1. Insert the appropriate Personality Module and 
select switches as shown. InsertthePROMtobe 
copied in the COPY socket. 



MFG 
MODE 



AUDIO 



MASTER BUFFER 



COPY 







2. Depress RESET. The 8 hex displays are blank. 



171 



RESET! 





Depress AUTO. The displays show the First and 
Last Addresses of the Copy PROM. 



J^ 



^=nl 



First Address 



Last Address 



10 program tne enure contents or tne uopy 
PROM, go to step 5. To operate over a limited 
field use the hex keyboard to key in a new Start 
and End Address, MSD first. 



rcifiimnn 








HE HE . 




4 5 30 


Emaa [ 




Jtart Address End Address 



uepress ENTER. "0000" is displayed to indicate 
the default Buffer First Address. 



1 1 

ENTERI 

1 / 


^ 




\ y 




w 


/ \ 



Buffer First Address 



If a different Buffer Start Address is desired, use 
the keyboard to key in a new Start Address 
otherwise, proceed to step 7. 



SSBE r 




[iHHH 


■v .... y 


^ =aE 


saas \ 


! 
uffer Start Address 
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7. Depress ENTER. The displayed Buffer Start Ad- 
dress is accepted and Automatic Sequencing 
begins. 



Upon completion of the sequence, an "F" re- 
places the "AAA" to indicate Finished. A steady 
tone sounds if the AUDIO switch is ON. 





Auto Blank Check 



Active 



a I irr, i ii inimaTR 



«i;i!VK 




Auto Compare 



Active 




Auto 



Finished 



Depress ENTER to repeat the operation. The 
previous Start and End Addresses of the Copy 
PROM are displayed. You may now continue 
with step 4. Each depression of ENTER recalls 
the next previous address. 



f 1 

EHTEP 






"C 




■^ 














/ 




\ 









Start Address 



End Address 



ENTER 


^ 




FT 




/I 












/ 




\ 









Buffer Start Address 



10. If an error is detected, the Buffer address and 
data are displayed. Gang modules respond 
differently at this point. A warbling tone sounds 
if the AUDIO switch is ON. Depress Key C to 
display the Copy address and data. 

NOTE: All modules that program the 2708 and 
TMS2716 (PM9005A, PM9053A, PM9051A, and 
PM9060A) respond differently. Refer to SEC- 
TION 11, Failure to Program Operations. Also, 
Gang Modules for PROMs other than the 2708 or 
TMS2716 continue through to the end of the 
operation before halting. 




Auto Blank Check 



Error 




Auto Compare 



Error 
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Summary of Suffer to Copy Operation 

1 . Insert Personality Module, PROM to be programmed, and select switches as follows; MFG MODE (Off\ 
AUDIO (optional), MASTER (OFF), BUFFER (ON), COPY (ON). v^f^"-;, 

2. Depress RESET. Display is blank. 

3. Depress AUTO. The First and Last Addresses of the Copy PROM are displayed. 

4. Key in a new Start and End Addresses if desired. 

5. Depress ENTE.R. The First Add.^'ess of the Buffer Is dis^ia^^ed. 

6. Key in a new Buffer Start Address if desired. 

7. Depress ENTER. The Auto sequencing begins. The display shows "AB AAA", "AD AAA", or AC AAA." 

8. When complete the "AAA" is replaced with "F" to indicate Finished. 

9. Optional. Depress ENTER to repeat the operation and return to step 4. 
10. If an error is detected, the address and data are displayed. 
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Engineering Auto-Sequence Mode— fVlaster to Copy Operation 
(example shown is for 2Kx8 PROM) 



1. Insert the appropriate Personality Module and 
select switches as shown. Insert the PROM to be 
copied into the Copy socket. 



MFG 
MODE 



WW 






UAfiTFB nilFFISB 



... .^^ 



(irm 



r.CiDv 



n 



^ 



2. Depress RESET. The 8 hex displays are blank. 




3. Depress AUTO. The displays show the First and 
Last Addresses of the Copy PROM. 




First Address 



Last Address 



4. To Duplicate the entire contents of the Copy 
PROM, go to step 5. To Duplicate a limited field, 
use the hex keyboard to key in a new Start and 
End Address, MSD first. 



BIEIBIE 



SIEIHE 



start Address 



End Address 



5. Depress ENTER. This initiates the Auto- 
Sequencing operation. 



ENTER 




Auto Blank Check 



Auto Duplicate 



Auto Compare 



Active 



Active 




Active 
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Upon completion of the sequence, an "F" re- 
places the "AAA" to indicate Finished. A steady 
tons sounds if the AUDIO switch is ON. 




Auto 



Finished 



7. Depress ENTER to repeat the Automatic Mode 

»A/l+hi->ii+ rQOQt+inn Thic Hicnla\/c tho nrPvlniiQ 

start and End Addresses and returns you to step 
4 and/or 5. 



ENTER 




Start Address 



End Address 



If an error is detected, the M980 halts and displays 
the Master address and data. A warbling tone 
sounds if the AUDIO switch is ON. Depress Key C 
to display the Copy address and data. 

NOTE: All modules that program the 2708 and 
TMS2716 (PM9005A, PM9051A, PM9053A, and 
PM9060A) respond differently. Refer to SEC- 
TION 11, Failure to Program Operations. Also, 
Gang Modules for PROMs other than the 2708 
or TMS2716 continue through to the end of the 
operation before halting. 




Auto Blank Check 



Error 




Auto Compare 



Error 



Summary of Master to Copy Operation 

1. Insert Personality Module, PROM to be programmed, PROM to be copied, select switches as follows; MFG 









^/lAQTPR tnKw RiiFFPR (nFF\ r.npv int^\ 



Depress RESET. Display is blank. 

Depress AUTO. First and Last Addresses of the Master/Copy are shown. 

Depress ENTER. The display will show "AB AAA", "A D AAA", "A C AAA". 

When complete, the "AAA" will be replaced with "F". 

To repeat, depress ENTER. You are now back to step 4. The M980 halts and displays the address and data to 

indicate an error. 
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SECTION 10 
CLEAR KEY OPERATIONS 



General Description 

in the m980 the Clear operation is defined as: An operation that removes the preser 

correction of that condition to be implemented without resetting all of the previous operations. 



a I lu ciiiv^vvo ci 






Ml r>.^yij\jai\j i^iiiiy 



The CLEAR key on the Mybu nas several runciions, aepenaing upon iric niode of the MSSO 

situations, it allows the correction of hex keyboard entries. In the Read mode, it allows recall of the previous 

address and data (decrement). Finally, it is used to abort Duplicate or Program modes upon an error indication, 



.ii+h/^iit /^Honciinn Qn\/ nf tho nr«a\/ioi i<5 nnprfltinn nf Rfinuenrifis. 



The CLEAR key is active to clear the displays after a hex key is used to key in information, and before the 
ENTER key is depressed. In this mode, after the hex character is displayed, the CLEAR key may be used to 
clear that character and any characters to the left, one character for each depression of the CLEAR key. (See 
the following example for a step-by-step explanation.) 

In the Read mode the CLEAR key is active to decrement the address. By depressing the CLEAR key, the 
previous address and its corresponding data is displayed. 

In the Duplicate and Program modes, the CLEAR key can be used to abort the mode when an error is 
indicated. When the error is displayed, the depression of CLEAR automatically aborts the operation and 
displays "F" for Finished. The previous Start and End Addresses of the operation are still intact in the M980's 
memory. By depressing the ENTER key, a repeat of the operation may be implemented, starting with the 
address field definition. For more information on procedures during a Programming Failure, see SECTION 
11. 

Example of CLEAR Key Operation in Read Mode 



1. Insert Personality Module and select the 
switches as shown. AUDIO switch is optional. In- 
sert the PROM to be read into the MASTER 
socket of the Personality Module. 



MFG 
MODE 



AUDIO 



MASTER BUFFER 



COPY 








2. Depress RESET. The 8 hex displays are blank. 




Depress READ. The First and Last Addresses of 
the Master are displayed. 



\ — / 

read] 

? — k 


^ 


r^ 




-A 










w 


/ 




S 




_ 



First Address 



Last Address 



To Read the entire contents of the Master PROM, 
starting with the First Address, depress ENTER. 
To Read a limited address field use the hex key- 
board to key in a new Start and End Address, 
MSD first. If an incorrect character is keyed, use 
the CLEAR key to correct it. 



Esras 






srnmci] 



Start Address 



End Address 
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5. Depress the CLEAR key twice. The right-most 
two characters are cleared. Depressing the 
CLEAR key additional times will clear corres- 
pondingly more digits. 





6. Use the hex keyboard to key in a revised address. 



HHHE 
aH0H 




7. Depressing ENTER will cause the operation to 
proceed over the revised range. 
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SECTION 11 



FAILURE TO PROGRAM 



Fusible PROMs: 

/-AS II aiLci I ipio IKJ y\ uyt am mo uayji tvy^aiK^i i, ii ic ivi>7uv^ ly piociiiy i.ac\c;o looo ii lai i ci ocv^ui lu i^oiv^i o ii iciiociiii iv^ ci i <^i , 

although delays of up to 12 seconds are possible. With many bipolar PROMs the operator may retry the failed 
location by depressing ENTER (check PROM manufacturers specifications to determine whether re-try is 
permissible). The display will then indicate the next sequential address if re-try is successful, or "AAA" is 
displayed if in DUP mode. If unsuccessful, the error indication is displayed again. To step over the failed 
location, the operator may depress the CLEAR key and an "F" will appearfor Finished. The operator may now 

~ s. 



^r^ir^^lr^^* +(^/^ rv-» ^ ^ r> ry r^ ^ ¥'0^r^r\*tr\^ *1nr\ 



»oir>^^ ti^/^ r» ro rt *•««£* e> oir^io. »■ *(■ 



\ir* irf-krf^o*iJ^i^ <5C» «5 <«*:»o *-?• 



In the Duplicate mode the operator may examine data in the corresponding address in Master PROM, Buffer, 
or Copy PROM by depressing key A to see Master PROM data, key B to see Buffer data, or key C to see Copy 
PROM data. (Refer to the example shown below.) 

UV Erasable PROMs: 

Following an unsuccessful attempt at programming a location, the operator may step over afailed location by 
depressing the ENTER key. In the Duplicate mode the operator may see what is in the corresponding address 
in the Master PROM, Buffer, or Copy PROM by depressing key A to see Master data, key B to see Bufferdata, 
or key C to see Copy PROM data. 

To step to the end of the operation, the operator may depress the CLEAR key and an "F" appears to indicate 
Finished. However, some Personality Modules have special software routines that prevent this operation. 
They include the PM9005A, PM9053A, PM9051 A and PM9060A. For these modules it is necessary to depress 
RESET to abort a duplication process. The display for these PROMs also differs from the normal display (refer 
to their respective Failure Instructions at the end of this section). 

NOTE: Do not try to reprog ram afailed UV Erasable PROM without completeerasure since this will resultina 
marginal data condition. 

Example: Duplication of data from the IVIaster PROM to the Copy PROM 



An error occurs in address 020. The M980 halts 
and displays the address and the source (Master) 
data for that address. (Example: "FC") 




2. The operator may now examine the Copy PROM 
data by depressing key C. (Example "FF") 



ESSE 






SSHE 


^ 


) N 


auHE 


w 


smas 


^ 





3. The operator may examine the Master PROM 
data by depressing key A, OR 



SSBE 




BHHE 


} \ 


a^HE * 


15.0011] L 
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Depress ENTER to bypass the location (for UV 
and some bipolar PROMs). The M980 steps over 
the faiied location and tries the next sequential 
location. For bipolar PROMs, depressing ENTER 
will retry to program the same location again. If 
the retry or next location fail to program, the pre- 



'iOUS steps may be lOiiOWed. 




The operator may abort the operation (without 
pressing RESET, to re-enter the mode and ad- 
dress information) by depressing the CLEAR 

the operation, displaying an "F" for Finished. 




All 2708 and TMS2716 Modules show a programming count of 00-99 when programming. After the 99th pass 
the program carried by these modules performs a complete Compare operation independent of the M980. The 
display is blanked for Gang Personality Modules while the module performs its own Compare. 

PM9005A and PM9053A 

The address and data for the earliest failed location are displayed. Since this operation is independent of the 
M980, a tone does not sound, regardless of the position of the AUDIO switch. Depressing ENTER sequences to 
the next failed location. In either Manufacturing or Engineering Auto Sequencing mode, the operator may 
have to depress ENTER many times in order to reach the point where the automatic sequence resumes. It is 
therefore suggested that the operator abort these operations by pressing RESET with this module. 

PM9051A and PM9060A 

Any error results in a display of "E"; a tone will not sound. Depressing ENTER causes the M980 to display "F" 
(or continue in Manufacturing or Engineering Auto Sequnce). The LEDs below each COPY socket or the 
Gang Module indicate which PROM has failed (on = fail; off = pass). 
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SECTION 12 



BUFFER APPLICATIONS 

-ru. r>%tr\c^ o..tt^^ :„«i,,^oH in +Ho KAQ«n PRHM Prnnrammpr siiows ijseful data retention characteristics — it's 

I I le OIVIV-./0 C3UI lOI II IV^HJVJOVJ ill II iv^ iwivwv* . ..^^■'.■. .wjj.^ -■ - 

battery bacl<-up retains data for a minimum of seven days with power removed from the M980. Thus, 
Personality Modules may be exchanged without RAM Buffer data loss, permitting the exchange of data 
between different types of PROMs without resorting to paper tape or other alternate storage media, i he M9b0 
editing features (see SECTION 7 ) permit 8-bit data to be programmed into two 4-bit PROMs with ease. 
Further expansion of the concept, to 16-bit PROMs, is also provided. 
The applications presented in this section are indicative of the utility of these features. 

Example 1 

A 74S471 PROM (256x8) is to replace two 74S287 PROMs (256x4 each). Move the 748287 data to the Buffer, 
then program a 74S471 as follows:Turn unit power OFF, insert a PM 9047 (74S287) Personality Module with a 
PA16-1 pinout adapter and turn power back ON. Then, 



STEP 



MODE 



DISPLAY 



OPERATOR RESPONSE 



1. Insert 748287 #1 in the Master Socket 



DUP 
(Master 
to Buffer) 

EDIT 



00 FF 
0000 



0000 1FFF 



— ENTER 

— ENTER 

06 ENTER 
0000 OOFF ENTER 



3. Insert 748287 #2 in the Master Socket 

DUP 00 FF 

0000 



ENTER 
ENTER 



COMMENT 



Move 748287 #1 to Buffer 
Least significant digit of 0000 
to OOFF 



Swap the upper and lower digit 
of each byte in the Buffer from 
0000 to OOFF 



Move 748287 #2 to Buffer Least 
significant digit of 0000 to OOFF 



The Buffer now holds the content of two 748287 PROMs. PROM #1 is contained in the Most significant digit of 
the Address field and PROM #2 is contained in the Least significant digit of the Address field. 
4. Switch the M980 power OFF, remove the PA1 6-1 pinout adapter and replace it with a PA20-2. Switch M980 
power back ON. 



STEP 



MODE 



DISPLAY 



5. Insert 748471 in the Copy socket 



DUP 
(Buffer 
to Copy) 



00 FF 
0000 



OPERATOR RESPONSE 



— ENTER 

— ENTER 



COMMENT 



Program a 748471 with the 
Buffer Content 
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Example 2 

A 2732 PROM (4Kx8) is to replace four 2708 PROMs (IKxB each). Move the 2708 data to the Buffer then 
program a 2732 as follows: turn unit power OFF, insert a PM9005A (2708) Personality Module and turn power 
back ON. Then. 



STEP 



MODE 



DISPLAY 



OPERATOR RESPONSE 



1. insert 2708 #1 in the Master socket 



DUP 

(Master 

to Buffer) 



000 3FF 
0000 



2. Insert 2708 #2 in the Master socket 



DUP 



000 3FF 
0000 



3. Insert 2708 #3 in the Master socket 



DUP 



000 3FF 
0000 



4. Insert 2708 #4 in the Master socket 



DUP 



000 3FF 
0000 



— ENTER 

— ENTER 



— ENTER 
0400 ENTER 



— ENTER 
0800 ENTER 



— ENTER 
OCOO ENTER 



COMMENT 



Move 2708_#1 data to Buffer 
(0000 to 03FF) 



Move 2708 #2 data to Buffer 
(0400 to 07FF) 



Move 2708 #3 data to Buffer 
(0800 to OBFF) 



Move 2708 #4 data to Buffer 
(OCOO to OFFF) 



The Buffer now holds the content of four 2708 PROMs. 

5. Switch the M980 power OFF, remove the PM9005A Personality Module and insert the PM9064 (2732) 
Personality Module. Switch M980 power back ON. 

Now insert a h\anlc OTkO PDOM in th^ n«-»rk»/ o<->.^Ua« +K«r, 



i STEP 


MODE 


DISPLAY 


OPERATOR RESPONSE 


COMMENT 


6. 


DUP 
(Buffer 
to Copy) 


000 FFF 
0000 


— ENTER 

— ENTER 


Program 2732 with the Buffer 
content. 



12-2 



Example 3 

Two 74S287 PROMs (256x4 each) are to replace a 74S471 PROM (256x8). Move the 74S471 datato the Buffer, 
then program the two 74S287 PROMs as follows: turn unit power OFF, insert a PM 9047 (74S471) Personality 
Module with a PA20-2 pinout adapter and turn power back ON. Then, 



STEP 



MUUb 



UlSyfUAT 



DUP 
(Master 
to Buffer) 



00 FF 



— ENTER 

— f— iM I r^n 



Move 74S471 data to Buffer 



The Buffer now holds the content of the 74S471 . 

2. Switch the M980 power OFF, remove the PA20-2 pinout adapter and replace it with a PA16-1 . Switch M980 
power back on. 



STEP 



MODE 



DISPLAY 



OPERATOR RESPONSE 



3. Insert 74S287 #1 in the Copy socket 



DUP 

(Buffer 

to Copy) 

EDIT 



00 
0000 



FF 



0000 1FFF 



— ENTER 

— ENTER 

06 ENTER 
0000 OOFF ENTER 



5. insen ^4sD<io/ WiL in me oopy socKei 



DUP 



00 
0000 



FF 



ENTER 
ENTER 



COMMENT 



Program a 748287 with the 
Least significant digit of the 
Buffer content. 



Swap the upper and lower digit 
of each byte in the Buffer from 
0000 to OOFF. 



Program a 74S287 with the 
Least significant digit of the 
Buffer content. 
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SECTION 13 



ERROR INDICATIONS 



CODE 


EXPLANATION 


EO 


Set-up error. The Source and Destination toggle switches are not in the proper position, e.g. a 
non-valid operation such as program MASTER. 


E1 


Data error. A failure to Blank Check, Program, Compare. 


E2 


No option. Option selected does not exist. 


E3 


Address error. Performing an operation and the address given cannot be complied with. Example: 
Duplicate Master to Buffer. If you try to move a 2K program into the last 1 K of Buffer, this error 
indication will appear prior to attempting the operation. 


E4 


No Personality Module. A Personality Module is not installed. Buffer operation may continue. 


E5 


Option Interface not ready. Option selected, but when checked, the interface is not properly 
hooked up. Example: 9818 RS232C adapter installed but ON-LINB^OFF-LINE switch is in the 
OFF-LINE position. 


E6 


Communication CHECKSUM error. When using one of the interfaces, in which the checksum of 
each line is sent over the interface, and the checksum does not match, this error will be displayed. 
An example: Intel Format RS232C. 


E7 


Remote Control error indication: Response to the QXN command. 



OPERATION CODES 



CODE 


EXPLANATION 


A 

AB 

AB 


AAA 
El 


Auto Mode selected. 

Auto Blank Check Active. 

Auto Blank Check Error. (MFG Mode only). 




AC 
AC 


AAA 
El 


Auto Compare Active. 

Auto Compare Error. (MFG Mode only). 


AD 


AAA 


Auto Duplicate Active. 




A 


F 


Auto Mode Finished. 


B 
B 
B 
B 


AAA 
El 

F 


Blank Check selected. 

Blank Check Active. 

Blank Check Error. (MFG Mode only) 

Blank Check Finished. 



C 
C 
C 


AAA 
El 

F 


Compare selected. 

Compare Active. 

Compare Error. (MFG Mode only) 

Compare Finished. 






C1-C8 


Changes when Duplicating. 




D 
D 
D 
D 


AAA 

El 

F 


Duplicate selected. 

Duplicate Active. 

Duplicate Error. (MFG Mode only) 

Duplicate Finished. 
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OPERATION CODES 



CODE 


EXPLANATION 


E 


00 


Edit Reset Default Mode. 


EOO 




Edit Word Size selected. 


EOO 


04 


Edit Word Size 4 bit. 


pnn 


OR 


Edit Word Size 8 bit. 


EOO 


12 


Edit Word Size 12 bit. 


EOO 


16 


Edit Word Size 16 bit. 


EOO 


F 


Edit Word Size Finished. 


E 


00 


Edit Reset Default mode. No operation. Asking for new mode to be entered. 


E 


01 


Edit Invert Mode selected. 


E01 


AAA 


Edit Invert Mode Active. 


E01 


F 


Edit Invert Finished. 


E 


02 


Edit Fill Buffer Mode selected. 


E02 


AAA 


Edit Fill Buffer Active. 


E02 


F 


Edit Fill Buffer Finished. 


E 


03 


Edit Insert selected. 


E03 


AAA 


Edit Insert Active. 


E03 


F 


Edit Insert Finished. 


E 


04 


Edit Delete selected. 


E04 


AAA 


Edit Delete Active. 


E04 


F 


Edit Delete Finished. 


E 


OS 


Edit BLock Move selected. 


EOS 


AAA 


Edit Block Move Active. 


EOS 


F 


Edit Block Move Finished. 


E 


06 


Edit Nibble Swap selected. 


E06 


AAA 


Edit Nibble Swap Active. 


E06 


F 


Edit Nibble Swap Finished. 


E 


07 


Hex Pack selected. 


E07 


AAA 


Hex Pack Active. 


E07 


F 


Hex Pack Finished. 


E 


OS 


Hex Unpack selected. 


EOS 


AAA 


Hex Unpack Active. 


EOS 


F 


Hex unpack hinisnea. 


F 


Finished. 


dd 


AAA 


Interface option Output Active (see SECTION 15). No zero indicates Active 
idle. 


D dd 


AAA 


Remote Control Active 


1 dd 


AAA 


Interface option Input Active (see SECTION 15). No zero indicates Active 
idle. 


9811 


dd 


Paper Tape Reader interface selected. 


9812 


dd 


TTY interface selected. 


9814 


dd 


Parallel I/O interface selected. 


9818 


dd 


RS232C interface selected. 
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SECTION 14 



SELF TEST OPERATIONS 

The M980 is a Microprocessor-based instrument. The basic functioninn of the machine, to display characters 
and respond to key closures, in itself shows that a large portion of the machine is functioning. This section 
describes additional tests, which may be used for confidence testing or for troubleshooting. 

There are four types of tests: 

• Keyboard Test 

• Disi^lav Test 

• Toggle Switch Test 

• Ram Buffer Test 

Keyboard Self-Test Selection 

These test routines are located in software and are designed to interact with the user to test various hardware 
sections of the M980. The basic functioning of the keyboard involves strobing of the X-Y matrix formed by the 
keyboard switches. All tests are initiated in the same manner — if a key is found to be closed upon power up or 
RESET. The key depressed (down) is displayed in all of the hex displays until released. When the key is re- 
leased, the Self-Test mode is active. Display shows 0. 

Toggle Switch Test 

Depressing Key 1 initiates the Toggle Switch Test, where the display corresponding to each toggle switch 
reflects the position of the switch (0 = down; 1 = up). 



MFG 
MODE 



AUDIO 



MASTER BUFFER COPY 








Depress CLEAR to return to Self-Test Selection and to display alternating O's. 

Keyboard (Keyswitch) Test 

Depressing key 2 enters the Keyboard Test. As this test begins the displays are blank. Any hex key depressed is 
shown in the display and shifts from left to right, as additional keys are depressed and released. The function 
keys will respond as follows: EDIT/AUTO = 4; BLNK CHCK = 5; PROG/DUP = 6; READ/CMPR = 7; and 
ENTER = 0. When depressed the CLEAR key terminates this test and returns the M980 to the Self-Test Selec- 
tion. 

Display Test 

Depressing KeyO causes the Display Test to begin. In this test, all 8 displays cycle from through F and repeat, 

allowing the operator to determine if any display segment, character, or display is not operating properly. 
When depressed the CLEAR key terminates this test and returns the M980 to the Self-Test Selection. 



14-1 



RAM Buffer Test) 

When this test is performed, all existing data in the Buffer is altered. (Time for this test is « 5 min. for 16K). 
Depressing key 3 enters the RAM Buffer Test. The display will show the full buffer address range. Depress 
enter. The displays show "B DD AAA" while the test is in progress. The M980 writes all O's into the Buffer and 
checks that the RAMs will accept the data. The next test writes alternating 1 's into specified blocks and checks 
that block for data retention and all other blocks to make sure no other RAMs have the pattern. 

When finished with data test (Display B DD AAA), an address test is initiated (Display B AA AAA), which tests 
the chip address lines for shorts and opens. 

When Finished, the displays indicate "B AA F", then 0. The audio tone will sound when finished if 
selected. 

II uii ^iix.'i ifcj i<_ruii<_i, iiiv^ iviww II ivji^.'UL^O 4.1 10 auui COO Ml IMCCMWIj IMC UQIQ W ! i S.IC! ! IKJ L! !CSl MJUCl !.!'_'! i ClHU IDH Umci 

read back from that location, in the following manner. 

• "AA.AA" = .Address of failure. 

• "D-iD-i" = Data written to that address. 

• "D2D2" = Data read back from that address. 




An error during the address test is shown. 

• AIAIAIA1 = Correct address. 

• A2A2A2A2 = Incorrect address. 

Depressing ENTER will continue the RAM Buffer Test, displaying "B DD AAA". 
Depressing CLEAR will terminate this test and return the M980 to the Self-Test Selection. 
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